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1. HIOACHUTEJIBHASA 3AIINCKA

[Iporpamma 001e00pa3zoBaTENbHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha
OCHOBE:

- denepanbHOrO  TOCYAApCTBEHHOI'O  00pa30BaTENbHOIO  CTaHAapTa
cpennero obmiero oopazoanus (nanee — PI'OC COO);

- denepanbHOrO0  rocyJapCTBEHHOrO  00pa30oBaTEIbHOTO  CTaHAapTa
cpenHero mnpodeccuoHanpbHOrOo obOpaszoBanus (mamee — DIOC CIIO) 1o
cnenuanbHocTH 38.02.03 OnepanuoHHas J1eITeIbHOCTh B IOTUCTHUKE;

— nmpuMepHON pabodeil mporpaMMbl 00IIE00pPa30BATEILHON TUCITUATITUHBI
«Xumusi» s 1podeccHOHaNbHBIX 00pa3oBaTeNbHBIX OpraHu3aiuil  (0a30BbIN
ypOBEHb (BapuaHTt 1);

— yaeOHoro rmiaHa 1o crnenuanbHocT  38.02.03  OmepamuoHHast
JESTENbHOCTD B JIOTUCTHKE,

- paboueii mporpamMmbl  BocmuTaHuws 10 cruenuanbHOcTH  38.02.03
OmnepatoHHas 1eITeIbHOCTh B JJOTUCTHUKE.

[Tporpamma 00111€00pa30oBaTENbHON AUCHUIUIMHBI «XHUMHS» pa3zpaboTaHa B
cooTBercTBUM ¢ KoHuenuuen npenonaBaHus oOnieoOpa3oBaTeNbHBIX JUCLHUIUIMH C
y4eTOM npodeccuoHaIbHON HAIpPaBJIECHHOCTU IporpamMm CpEIHEro
npodeccuoHanbHOrO0 00pa30oBaHUsA, peal3yeMblX Ha 0a3e OCHOBHOIO OOIIEro
00pa30BaHMsl, YTBEP)KICHHOM pacHopsDKeHHEM MUHUCTEpCTBa  MPOCBEILEHUS
Poccuiickoit  ®eneparun ot 30.04.2021 Ne P-98, Ha oOCHOBaHMM TIHMChbMa
JlenmapTamMeHTa rocyapCTBEHHON MOJIUTHUKHU B cepe CpeaHero npodpeccuoHaIbHOTO
oOpa3zoBaHus u MpodecCHuOHAIBHOrO OO0yueHuss MUHHUCTEpCTBA MPOCBELICHUS
Poccuniickonn @enepanun or 30.08.2021 Ne 05-1136 «O nHampaBieHMM METOIMK
MpernojjaBanus», Ha OCHOBaHUU MHCbMa JlemaprameHTa rocyJapcTBEHHON MOJUTUKA
B cdepe cpenaHero mpodeccroHambHOro 00pa3oBaHUs U MPOPECCHOHATBLHOIO
oOyuenust Munucrtepcra npoceienust Poccuiickoit @enepaunn ot 01.03.2023 Ne
05-592 «O HampaBJICHUH PEKOMECH 1AL ».

Conepxanue pabodeil mporpammbl 1Mo 00I1e00pa30BaTENbHON JAUCIUILIIUHE
«XuMHS» pa3pabOTaHO HA OCHOBE:

— CUHXpOHM3alMK  oOpaszoBaTenbHbIX  pesyiabratoB  OI'OC  COO
(JIM4HOCTHBIX, TpeaMeTHbIX, MeTanpeameTHbix) 1 @I'OC CIIO (OK, IIK) ¢ yuerom
po(HIIbHON HATIPABICHHOCTH CIIEIIUATBLHOCTH;

- UHTErpaluu u IPEEeMCTBEHHOCTH coJiepKaHus o
0011e00pa30BaTENbHON JUCHUIUIMHE «XHUMHUSI» U COAEPKaHU YYEOHBIX AUCIUILIMH,
npodeccronansubix Moayieit ®I'OC CIIO.

1.1. MecTto 0611€00pa30BaTeJIbHOM JUCHUILUIMHBI B CTPYKTYpPe OCHOBHOM
o0pa3oBaTe/IbHOIl IPOrpaMMBbl:

OO6mieoOpa3oBaTenbHas  JUCHMIUIMHA «XHMHS» SBISCTCS 00sS3aTEIbHOMN
4acThl0 001Ie00pa30BaTEIbHOIO ILHMKJIA 00pa30BaTENbHONW MPOrpaMMbl CPEIHETrO



npodeccronansHoro oopaszosanus (nanee — OOII CITIO) no cnenmansHoctu 38.02.03
OnepanmoHHas 1eATeIbHOCTh B JIOTUCTUKE HAa 0a3e OCHOBHOI'O 00ILEro 0Opa3oBaHus
C TIOJIy4Y€HHUEM CPEIHEro o0IIero o0pa3oBaHMUs.

Ha  wusyuenne  oOmieoOpa3oBaTeNbHON  JUCHUIUIMHBL  «XUMHS» IO
cnenuanbHocTH 38.02.03 OnepanuoHHas IeITeIbHOCTh B JOTUCTHKE OTBOJIUTCS /2
yaca B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

B nporpamMmMme TeopeTHuecKuE€ CBEIEHHUS JIONMOJHAIOTCA Ja0OpPaTOPHBIMU U
NPAKTUYECKUMHU 3aHATUSIMU B COOTBETCTBUU C YYEOHBIM IJIAHOM IO CHEIUATBHOCTH
38.02.03 OnepannoHHas AeSITEIbHOCTD B JIOTUCTHKE.

[IporpamMmMa COIEpPKUT TEMATUUECKHUU IUIAH, OTPAKAKOLINN KOJIMYECTBO YaCOB,
BBIJICNIIEMOE HAa M3y4YE€HHE pa3lelioB U TeM B paMKax o0mieo0pa3oBaTeabHOM
TUCUUTLTAHBI «XAMHSI»

KoHnTponb kauecTBa ocBoeHHs 00111€00pa30BaTEIbHON TUCHUITUHBI «XUMHUSI»
IIPOBOJUTCS B MPOLIECCE TEKYILIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTAL[UH.

Texyiuit KOHTPOJIb IPOBOAUTCS B Ipefiesiax Y4eOHOrO BPEMEHH, OTBEICHHOIO
Ha JUCLIMIUIUHY, KaK TPAJIUIIMOHHBIMU, TaK U UHHOBAITMOHHBIMU METOJIaMHU, BKJIOYas]
KOMIIBIOTEPHOE  TECTUpOBaHWE. Pe3ynbTaThl KOHTPOJISI  YyYUTBHIBAIOTCS  IPH
MOJIBEICHUH UTOTOB 1O 00111e00pa30BaTebHON AUCIUILIUHE.

[IpomexxyTouHass arrectauus OpPOBOAUTCA B (opMe 3adera IO UTOraM
W3YYEHUS JUCUUTLIUHBI.

1.2. Ilesu u 3aaa4u 001Ie00pa3oBaTebHON AUCIUNINHBI

Peanuzanus mporpaMmbl 0011€00pa30BaTENbHON TUCIUIUIMHBI «XUMHUS» B
ctpykrype OOII CIIO HanpaBieHa Ha JOCTH>KEHUE LENH T1O:

— ocBoeHUIO0 oOpazoBatelbHbIX pe3yibTatoB GI'OC COO: nu4HOCTHBIC
(JIP), meranpeametnsie (MP), npeamernsie (I1P),

- MOJITOTOBKE OOYYAIOIMINXCA K OCBOCHHUIO OOMUX U MPO(ECCHOHATBHBIX
komrereHiui (nanee — OK, I1K) B coorBercTBumn ¢ ®I'OC CIIO no crenuaibHOCTH
38.02.03 OnepanroHHast ASITENLHOCTD B JIOTUCTHKE.

— dbopMHpOBaHWE y CTYIEHTOB TIPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIONICH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpa KaK OCHOBBI TPUHATHUS
pelieHuid B JKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYallUsiX, OTBETCTBEHHOI'O
NOBEJEHUS B IPUPOJHOM Cpee.

ConeprxkaHue mporpaMMbl HapaBJICHO HA IOCTHXKEHUE CIICTYIONINX 3a1a4:

— chopMHUpOBaTH TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX
MIPOLIECCOB M SIBIICHUI B OKPYKAIOILIEH Cpelie, LUEIOCTHOW HAay4HOW KapTHHBI MUpAa,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

— pPa3BUTh  yMEHHUS  COCTABIATH  (OpPMYJIbl  HEOPTaHWMYECKUX |
OpPraHMYECKUX BELIECTB, YPAaBHEHUS XUMHUYECKHX peaKIUi, OOBACHITH HUX CMBICI,
HMHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

— chopMHpOBaTh HABBIKM  TMPOBEJACHUS  MPOCTEUIIUX  XUMHYECKHX
HKCIIEPUMEHTAJIBHBIX HMCCIEIOBAHUNA C COOJIIOACHUMEM TpaBMil  OE€30MacHOro
oOpaleHust ¢ BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM;



- Pa3BUTh YMEHHUS HCIOJIb30BaTh MHGOPMAIMIO XHUMHYECKOr0 XapakTepa
13 Pa3INYHBIX UCTOYHUKOB;

— chopMHpOBaTH  yYMEHHsSI  MPOTHO3UPOBATH  TOCJEACTBHUS  CBOEH
NESTENbHOCTY W XUMHYECKUX TPUPOJHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX
IIPOLIECCOB;

— chopMHpOBaTh TOHMMAHUE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKOU
HayKH{ M TEXHOJOTUM JIJI Pa3BUTHUS COLIMAIBHOM M MPOU3BOACTBEHHOU cdep.

B mpormecce ocBoeHusi 0011€00pa3zoBaTENbHON AUCHUIUIMHBL «XUMUS» Y
oOy4aromuxcs 1ejieHarpaBieHHO (OPMUPYIOTCSI YHUBEPCAIbHbIE YUEOHbIE JEHCTBUS
(manee — YVY]J), Bkiodas (GopMHpOBaHHE KOMIIETCHIIMI B 00JacTu y4eOHO-
HCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIbHOCTH, KOTOPbIE B CBOK OYEPENb
00€ecreynBalOT MPEeMCTBEHHOCTh (popmupoBanus o60mux kommnereHuuit OrOC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccronanbHOe
caMoOIIpe/ielIeHne 00y4arouuxcs, pa3BUTUE 0Aa30BBIX YNPABICHYECKUX YMEHHUH MO
TUTAHUPOBAHUIO M IPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATIBHOTO Oy IYIIIETO.

1.3. O0masi xapakTepucTHKA 00111e00pa30BaTeIbLHON JUCUMILTHHBI

OO0uieoOpazoBaTenbHas AUCIHUIUIMHA «XUMUS» UMEET MEXIUCHUILUTUHAPHYIO
CBS3b C JUCUUIUIMHAMHU 00IIe00pa3oBaTENbHOTO U 00IIENPOdeCcCHOHATIBHOTO
mukiaoB OJ1.07 Marematnka, OJI 11 ®dwusuka, O 10 OcHOBBI 0€30MaCHOCTH
xusHenesrenbHoctr, OIILL.15 TloaroroBka M OCyIIeCTBIEHUE NEPEBO3KU I'PY30B B
[ENu IMIOCTAaBOK, a TaKXke MEXIUCIHUIUIMHAPHBIMU Kypcamu (manee - MJIK)
npodeccuonansHoro uukima: MJK 01.01 Jloructuka 3akymokx, MJIK.02.02
PacnipenenurensHas noructuka, npodeccuoHadbHBIMU MonyisiMu (manee — [1IM),
[IM.01 [InaHupoBaHWe W OpraHu3alyUsl JOTUCTUYECKUX MPOLECCOB B 3aKyNKax H
cxiagupoBanny, [IM.02 [limannpoBanue u opranu3anus JOTHCTUYECKHUX MTPOLIECCOB B
ITPOU3BOJICTBE U PACIPEICIICHHH.

OO0weoOpa3oBaresibHas JUCHMIUIMHA «XHUMHUS» HMEET MEXKIUCUUILITUHAPHYIO
CB3b € Y4eOHOM  muciummHOM  «OOmue  KOMIETEHIMH  MpodecCrOoHaNa»
001IeNpOPEeCCHOHAILHOTO IMKJIAa B YacTW pa3BUTHS MaTeMaTHYeCKOM, €CTECTBEHHO-
HAYYHOM TPAMOTHOCTH, a TaKke (hOPMHUPOBAHUS OOITIX KOMIIETEHITHIA B cpepe paboThI C
uHpOpMaIen, caMoopraHu3alui U CaMOYTPaBIEHUs], KOMMYHHKAIIUM.

Conepxanue 0011eo0pa3oBaTelbHON NUCHUIDIMHBI HAMpaBIe€HO HA JOCTHKEHUE
o0mux 1 npodeccHoHaTbHBIX KoMrieTeHImi B cooTBeTcTBHU ¢ PI'OC CIIO, Ha ocHOBe
(hopMHUpPOBaHUST JTMUHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX PE3YJIHTaTOB 00YUEHUS,
pernamentupoBaHHbix GI'OC COO.

B npoduiibHyto cocTaBisIoNIyo Mo 001eo0pa3oBaTelbHON JUCUUIUTMHE BXOIUT
pO(PECCUOHAIIEHO OPHUEHTHPOBAHHOE COJIEpKaHKUE, HEOOX0aUMOe 1Sl (POpMUPOBAHUS Y
00y4aronuxcst 00muX 1 MPOoPheCCHOHATLHBIX KOMITCTEHITHH.

B nporpamme no o61ieo0pa3oBaTeIbHON AUCIUTUINHE «XUMUS», peai3yeMon
Npy  TONArOTOBKE oOyuarommxcst 1o crenuainsbHocTsM  38.02.03  OmneparrionHas
JESTENbHOCTh B JIOTUCTHUKE, MPOPUIHLHO-OPUEHTUPOBAHHOE COJAECpP)KAHWE HAXOAUT
OTpaX€HHUE B TEMAX:



Tema 3.1 Knaccudukanusi, HOMEHKIATypa M CTPOCHHE HEOPraHUYECKUX
BELIECTB

Tema 3.2 OU3MKO-XMMHUYECKHE CBOMCTBA

Tema 4.1 Knaccudukanus, CTpoeHHE 1 HOMEHKIIATypa OpraHUYeCKUX BEIIECTB

Tema 4.2 CBoiicTBa OpPraHUYE€CKUX COCTMHEHUM

Tema 4.3 Wpaentudukauus OpraHUYECKMX BELIECTB, HUX 3HAYCHHE W
IIPUMEHEHUE B OBITOBOIM M MPOU3BOJICTBEHHOM AESITEIBHOCTH YEJIOBEKA

Tema 5.1 CKOpOCTh XUMHUYECKUX peaKiiil. XUMHUYECKOE PABHOBECHE

Tema 6.1 [TonsiTue o pacTBopax

Tema 6.2 MccnenoBaHue CBOMCTB pacTBOPOB

Tema 7.1 Xumus B ObITY U IPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA



1.4. IInanupyemble pe3yJibTAThl OCBOCHHS 0011e00pPa30BaTe/bHON JMCHMIIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO

1 Ha ocHoBe PI'OC COO

B pamkax mporpammbl 00111e00pa3oBaTeIbHON JUCIUTUIMHBI «XUMHUS» 00ydalomUMKCs ocBauBaroTcst TuuHocTHbie (JIP) u
MetanpeametrHoie (MP) (oOmue) u npenmernsie (I1P) (qucuunnuHapHbie) pe3yabTaThl B COOTBETCTBUM ¢ TpeboBaHusamu OI'OC
cpenHero oo6mero obOpazoBanus. Ocoboe 3HaueHWE MAUCIUIUIMHA WMeEeT Mpu (OPMHUPOBAHMM W PA3BUTHUH OOIMIMX U
po¢eCCUOHATILHBIX KOMITETEHITUHN 10 CIEeIUATIbHOCTH.

Oo01mue KoMneTeHI U

Iliianupyemblie pe3yJbTaTbhl 00y4eHUs

O6mue’

JIucuMILINHAPHBIC’

OK 01. BeibupaTs criocoObl
pelIeHus 3a/1a4
poQeCCHOHAEHON
NeSITEIIBHOCTH IPUMEHUTEITEHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHUSA:

FOTOBHOCTh K TpPYAY, OCO3HAaHHUE IIEHHOCTH
MacTepCTBa, TPYyAOIo0ue;

FOTOBHOCTh K  AKTUBHOW  JEATEIIBHOCTH|
TEXHOJOTMYECKOM U COLMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH M|
CaMOCTOSITENIBHO BBINIOJIHATH TAKYIO AECSTEIbHOCTD;
UHTEpeC K pa3IMyYHbIM chepam
npodeccuoHaNbHOM NesSTENbHOCTH,
OBaaneHue YHUBEPCAJIbHBIMHA
MO3HABATEJIbHBIMM JIeHCTBUSIMH:
a) 0a30Bble JIOTHYECKHE JIeiiCTBUSA:

y4eOHbIMH

- CaMOCTOSITEIIBHO bopmynupoBaTh u
aKTyaJIM3MpoBaTh NpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYHICCTBeHHI)II\/II HpI/ISHaK NJIN|
OCHOBAaHHUA I CpaBHCHI/Iﬂ, KJ'IaCCI/I(bI/IKaL[I/II/I 41
0000IIIECHH,

OHpC,Z[CHSITL ueiaun JACATCIBHOCTHU,
apaMeTpsl U KPUTCPUHU MX JOCTHIKCHHS,

3a/1aBaTh

- BBIABJISITb 3daKOHOMCPHOCTH W IPOTUBOPCYUUS B

- BJIAJIETh CUCTEMOW XUMHUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINEe TOHATHS (XUMHUYECKHI DSJIEMEHT, aToM,
HIIEKTPOHHAsT 000J0YKa atoMa, s-, p-, U-3JeKTpOHHbBIE OpOUTAIH
aTOMOB, UOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKMCIICHUsI, XUMHUYECKasi CBsI3b, MOJIb, MOJIIPHAs Macca,
MOJSIDHBIA ~ 00BbEM, YIJIEPOAHBIM  CKeJeT, (YHKIMOHAIbHAS
rpynmna, paaukan, W30MEpHUs, HW30MEpbl, TOMOJOTHYECKUU P,
FOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U  a30TCOJAEpIKallue
COEIMHEHUs, OMOJOTUYECKH aKTHUBHBIE BeIeCTBa (yIJIEBOJBI,
KUPBI, OCJIKM), MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUSI, KPUCTAINIMYECKAs PELIETKa,
TUTIBI XUMUYECKUX PEAKINK (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,

OK30-U DHAOTCPMHUYCCKUC, PCAKIUU HMOHHOI'O 06MeHa), pacTBOop,
DJICKTPOJINTEI, HEDJICKTPOJINTEI, OJICKTPOJIUTHUICCKAA
JUCcCconranys, OKHCJINTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTD,

XUMUYECKOM pEakIMh, XUMHUYECKOE paBHOBECHE), TCOPUU U
3aKOHBI (TEOPUs] XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX BELIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOJUTHYECKOW JTUCCOLMAIUU,
nepuoaunueckuid 3axkoH /.M. MenneneeBa, 3aKOH COXpaHCHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK  XHUMHH,
(haKkToJIOrMUeCKHe CBEACHHUS O CBOMCTBAX, COCTABE, MONYYCHUH U

! VKa3bIBaloTCs IMYHOCTHBIE M METANIpEAMETHBIE pe3yabTaTsl u3 ®T'OC COO (B nocneauei penakipu ot 12.08.2022) B oTrnaronsHoi popme, GpopMupyeMble 0611E00pa30BATENLHON JMCLMILTAHOMN
2 NTuctmmmuHapHsie (MPEMETHBIE) PE3YIBTATH YKA3BIBAIOTCS B COOTBETCTBHH C UX MOMHEIM nepedneM Bo ®T'OC COO (B mocnenneii penaximu ot 12.08.2022



PACCMAaTPUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTUBBI B JESATEILHOCTh, OIICHUBAThH
COOTBETCTBUE PE3yJAbTATOB IIEJSIM, OILICHHBATH
PHUCKU TIOCTIEACTBUI IS TEIbHOCTH;

- pa3BHUBAaTh KPCATUBHOC MBINUJICHUC NPU PCHICHUMY
YKU3HEHHBIX Tpo0OiieM

0) 0a30BbIE HCCIEI0BaTEIbLCKIE IeliCTBUA:

- BIIAJICTh HaBBIKAMH y4eOHO-HCCIEI0BATEIHCKON U
HpOGKTHOﬁ ACATCIbHOCTH, HAaBbIKaMH PAa3pCUICHUS
npoOiem;

BBIBJIAITH NPUYMHHO-CIICJICTBEHHBIE CBSI3H U
aKTyaJIu3UpOBaTh 3aady, BBIABUTaTh T'HIIOTE3Y €€
pelieHus, HaXOIUTh apTyMEHTBI IS
TOKa3aTelIbCcTBA CBOMX YTBEPXKACHUH, 3a]aBaTh
napaMeTpbl U KpUTEPUH PEILICHNUS,

AHAJIM3UPOBATL TIOJYUCHHBIC B XOJC PCHICHUA
3a/laud  pe3yJbTaThl, KPUTUYECKH OIICHUBATH WX
TOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBHSIX;

- YMCTh HINCPCHOCUTL 3HAHHWA B IMO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACSITCIBHOCTH;

- yMETb HHTErpUpPOBaTh 3HAHUS M3 Pa3HbIX|
NpPEIMETHBIX 00JIacTeH;
- BBIABUTaTb  HOBBIE  WUJAEH,  MpeJlaraTh

OpPUTHHAJILHBIC TTOJIXO0/IbI U PEIICHUS;
- CITOCOOHOCTH X HCIIOJIB30BAaHUS B
[M03HABATCIIBHON M COIMAIEHOM MPaKTHKE

0C30MMaCHOM HCIIOJIb30BAHUH BAXKHEUIIUX HEOPTaHUYECKHX H
OpPraHMYECKHUX BEHIECTB B OBITY U MPAKTHUECKOW AESITEIbHOCTH
yeJIOBEKa;

YMETh BBIBIATh XapaKTEPHbIE NPU3HAKK U B3aUMOCBA3b
W3y4YEHHBIX TOHSATHH, MPUMEHITh COOTBETCTBYIOIIHE TOHSITHUS
[pU ONUCAHUU CTPOEHUS M CBONCTB HEOPraHUYECKUX U
OPraHWYECKHX BEIIECTB W WX TPEBPAICHUN; BBIABIATH
B3aMMOCBSI3b  XMMHYECKHX  3HAaHMHA C  IOHATUIMH U
[PEICTABICHUSAMM JAPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh HMCIOJIb30BaTh HAUMEHOBAHUSl XUMHUYECKUX COEIUHEHUH
MEKIYHAPOAHOTO CO03a TEOPETHUYECKON M MPUKIATHON XUMHUH U
TpUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BELIECTB (3TUJICH, alleTUJICH,
rmnepuH, GeHon, Gopmanabaerul, YKCyCHas KUCJIOTa, TJIMIIHH,
yrapHbelii Tra3, YIJIEKHACIBIA Tra3, aMMHAK, TalleHas W3BECTb,
HeraiieHasi W3BECTb, INMHTHhEBAs COJa WM JIPYTHX), COCTaBJISATH
(hOopMyITbI HEOPTAHUYECKUX M OPTaHMUYECKUX BEIIECTB, YPABHEHUS
XUMUYCCKUX PEaKIHMi, OOBSICHATh HMX CMBICH; IOATBEPKIATH
XapaKTEpHbIC XUMHUYECKUE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMHU SKCIEPUMEHTAMU W 3alMCSIMU ypaBHEHUM
XUMHUYECKUX PEAKIU;

yMETh  YCTAHABJIMBATh  MPUHALICKHOCTH  HU3YYEHHBIX
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB K OMNPEAEICHHBIM
KJIacCaM M TPyINaM COE€IMHEHUM, XapaKTEpU30BaTh UX COCTaB U
BAO)KHEHIIME CBOMCTBA; OMNPENEISATh BUIbI XUMHYECKHX CBS3EH
(koBajieHTHAsl, HWOHHAS, METAJUIMYECKas, BOJIOPOJHAsS), THIIb]
KPUCTAJUTMYECKUX  PEIIETOK  BEIHIECTB;  KJIACCHU(UIIMPOBATH
XUMHUUYECKUE PEAKIINH;
- cOopMHUPOBATH TIPEACTABICHUSI: O XUMHUUYECKOU COCTABIISIIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POJM XMMHUH B MO3HAHUU
SIBJICHU TIPUPOJBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIBTYPHI
TTUYHOCTH, €€ () YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOMN IS
pelieHusl MPaKTUYECKNX 3a/7a4 U IKOJOTUYECKU OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOU CPEE;

- yMeTh NPOBOAMTH pacueThl MO XUMHYECKHM (opMmynaMm u




HUCITIOJIB30BaHHUEM
BCIICCTBA C

YPaBHCHUSIM  XUMHUYECKUX
bu3MYeCKUX  BEJIHMYUH,
KOJTMYECTBEHHOW CTOPOHBI: MAacChl, oO0BbeMa (HOPMAJIBHBIC)
YCIIOBUSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJIH30BAThH
CUCTEMHBIE XHWMHWYECKHE 3HAHUS [JIs1 NPUHATHS PEUICHUA B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsAX, CBA3aHHBIX C BEIIECTBAMHU Y|
X IPUMEHEHUEM

peakumii ¢
XapaKTEPU3YIOLIUX

OK 02. Ucnonbs3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKa, aHATN3a U
WHTEpIIpeTaly HHHOpMaIIUU
1 NTHPOPMAIIMOHHBIE
TEXHOJIOTUU JIJISl BBIMIOJTHEHUS
3a/1a4 mpoeccuoHaIbHON
NesITeIbHOCTH

B 06/1acTH HEHHOCTH HAYYHOI 0 MO3HAHUA:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,|
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO|
pa3BUTHsT HAyKH M OOIIECTBEHHON MpPaKTUKH,
OCHOBaHHOT'O Ha Jiasore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
[MOJIUKYJIETYPHOM MUPE;

- COBEpILIEHCTBOBAHME S3BIKOBOW M YHTATEIBCKOH|
KYJbTYphl KaK CpEJICTBAa B3aUMOJICHCTBUS MEKIY|
TTIOJIbMU ¥ TTIO3HAHUST MUDA;

- OCO3HaHHE IIEHHOCTH Hay4HOH JesTeNbHOCTH,
FOTOBHOCTD OCYIIECTBIISTh MPOEKTHYIO u
HCCICO0BATCIILCKYIO JCATCIbHOCTh MHAUWBHUYAJIbHO
U B TPYyINIE;

OBnagenne YHHBEpPCAJbHBIMH
MO3HABATEJIbHBIMHU 1eHCTBUIMMU:
B) padora ¢ unopmanmei:

- BJIaJCTh HABBIKAMU TOJy4eHHUs] HH(POPMAIUH W3
MCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITENIBHO]
OCYHICCTBJIATL IIOUCK, aHAJIN3, CUCTCMATU3ALHUIO U
WHTEPIpEeTalni0 WHGOPMALUK Pa3IUYHbIX BUAOB U]
¢dbopM TpeICTaBICHHUS,

- co3maBaTh TEKCThl B pa3iMuHBIX (opMarax ¢
y4eTOM Ha3HaueHWss WHGOpMAIMM U  IeJIEBOH
aQyIUTOPUHU, BBHIOMpas  ONTHUMAIbHYIO  (dopMYy]
MMPCACTABJICHUA U BU3YyaJIN3alluu,

y4eOHbIMH

- YME€Th IJIAHUPOBATh U BBINOJIHATH XUMUYECKUH SKCIIEPUMEHT
(mpeBpalleHuss OpPraHMYeCKHUX BELIECTB IPU  HArpeBaHUH,
[OJIyUeHUE OJTUJIEHA M H3YYEHHE €ro CBOMCTB, Kaue€CTBEHHBIE
peakuMu Ha  aJbAETUAbl, Kpaxmaj, YKCYCHYIO KHUCIOTY;
neHaTypalus OelIKOB pU HarpeBaHUU, LIBETHBIE pEAKIIUU OEJIKOB;
[IPOBOJIUTH PEaKI[M HOHHOTO 0OMEHa, ONpeAesATh Cpelly BOIHBIX
PacTBOpPOB, KaueCTBEHHBbIE peakUuu Ha cynabdar-, kapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pelaTh,
DKCTIIEpUMEHTAIbHBIE  3a7auyd 1o  TemMaMm  "Mertamnsl" U
"HemeTtannsl") B COOTBETCTBMM C IPaBUJIaMU  TEXHUKH
0€30MacHOCTH IpHU OOpallleHuu C BEIIeCTBaMU U J1aOOpaTOPHBIM
00OpyJIOBaHUEM; TPEACTABIATH  PE3yJIbTaTbl  XUMHYECKOIO
DKCIIEpUMEHTa B (JOpME 3amKcH ypaBHEHUN COOTBETCTBYIOLIUX
peakiii ¥ (QOpPMyTUpOBaTH BBIBOJBl HAa OCHOBE 3THX
pE3yIbTATOB;

- yMeTh  aHaNU3UpOBaThb  XHUMHUYECKYI0  HH(OpPMALHIO,
[OJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEACTB MAacCOBOH
uHpOpManuu, ceTb IHTepHeT U Apyrue);

- BJIaJIeTh OCHOBHBIMM METOAAMHU HAyYHOT'O MO3HAHUS BELIECTB Y|
XUMUYECKHX SIBICHUN (HAOIOfeHNE, U3MEpEHHEe, SKCIICPUMEHT,
MOJIEITUPOBAHUE);

- YMETh MPOBOJIUTH pacueThl MO XHUMHUYECKHUM (opMylTaM U
YpaBHEHMSM  XHMHYECKHX  PEaKIMH ¢  HCIOJIb30BaHUEM
¢u3nUecKUX ~ BENUYMH, XapaKTEepHU3YIOIMIMX  BEIIecTBa (|
KOJINYECTBEHHOM CTOPOHBI: Macchl, 0OBeMa (HOPMAaJIbHBIE
yCIIOBUSI)  ra3oB, KOJIMYECTBA  BEIIECTBA;  MCIOJIb30BATh

- OLICHUBATH JOCTOBCPHOCTD, JICTUTUMHOCTH|

CUCTCMHBIC XHWMHWUYCCKUC 3HAHUA I TIPUHATHA pCI_I_IeHI/Iﬁ B|
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WHPOpPMALIUK, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;
- HCIIONB30BAaTh CpeACTBA WH(POPMAIMOHHBIX U]

IIpaBOBbBIM U

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMH B  pPELICHUHY|
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  33aJad ¢  COONIOJeHUEM|
TpeOOBaHUI PPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTHCHBI, pecypcocOepexeHusi, TMPaBOBBIX |
PTUYECKUX  HOPM, HOpM  HWHGOPMAIMOHHON
0e30MacHOCTH;

- BJIQIETh HAaBBIKAMH PACIIO3HABAHUS U 3AIUTHI
uH(popManuu, nHPOPMAITMOHHOH 0€301acHOCTH
JTMYHOCTH,

KOHKPCTHBIX JKMU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U
NX IPUMCHCHHUECM

OK 04. 3¢pdexTrBHO
B3a1MO/ICHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCThH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH|
1 CaMOOTIPEJIEIICHUIO;

-OBJIaJIeHNE HaBbIKAMH y4eOHO-HCCIIeI0BATEIHCKOM,
MIPOEKTHOM U COLMATILHOM IeSITENbHOCTH;
OBiaageHue YHHBepCAJbHbIMH
KOMMYHUKATHBHBIMU JIefiCTBUAMMH:

0) coBMecTHAs AeATEIbHOCTD.

- TIOHMMaTh M HCMOJb30BATh IPEUMYILIECTBA
KOMaHJITHOW ¥ MHANBUIYaIbHON paOOTHI;

- TpPUHUMATh II€JIM COBMECTHOM JIESTENIbHOCTH,
OpraHW30BBIBATh M KOOPJIWHUPOBATH ACHCTBHUA 10
€€ JOCTIDKEHHIO: COCTaB/IATh IUJIaH ACHCTBUM,
pacrpenessiTh poJid C YUeTOM MHEHUN YYaCTHHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHUPOBATH M BBITIOJHATH PA0OTY B YCIOBHSIX|
PEANTbHOTO, BHPTYaJTbHOTO M KOMOHHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYILIECTBIIATh IO3UTHUBHOE CTPATETUYECKOE]
MOBEJICHUE B PA3IUYHBIX CHUTYaIUsIX, IPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM

- YME€Th IJIAHUPOBATh U BBIMOJHATE XUMUYECKUIN SKCIIEPUMEHT
(mpeBpalleHuss OpPraHMYeCKHUX BELIECTB IpPU  HarpeBaHHH,
MOJIyUeHUE DTUJIEHA M H3Y4YEHHE €ro CBOMCTB, Kaue€CTBEHHBIE
peakUuu Ha  aJbAETUAbl, Kpaxmajl, YKCYCHYIO KHUCIOTY;
neHaTypalus 0elIKOB MPU HarpeBaHUU, LIBETHHIE pEaKIIUU OEJIKOB;
[IPOBOUTH PEaKI[MM HOHHOTO 0OMEHa, ONPEeAEIATh Cpely BOIHBIX
PacTBOpPOB, KaueCTBEHHBbIE peakuu Ha cynabdar-, kapOoHAT- U

XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pelaTh,
DKCIIEPUMEHTAJbHBIE 3aJaud 0o TemMaM '"Meramiel" o
"HemeTtannsl") B COOTBETCTBMM C IPaBUJIaMU  TEXHUKH

0€30MacHOCTH MPHU OOpAIICHHH C BEIIECTBAMHU M Ja0OpPaTOPHBIM
O60py,[[0BaHI/IeM; nNpeaACTaBIATH PE3YyIbTAThL XUMHNYCCKOTO|
DKCIIEpUMEHTa B (OpMe 3allUCH ypaBHEHHH COOTBETCTBYIOIIHX
peaxiuii 1 GOpMyYINPOBATH BHIBOIBI HA OCHOBE ATUX PE3YIbTATOB

OBJj1ajjeHNe YHHBEPCAJbHBIMU PeryJsiTHBHbIMH
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nefiCTBUSIMU:

I') MPUHSITHE ce0s1 U APYTHX JIIOIEH:

- IPUHUMATh MOTHBBI U apTyMEHTHI JAPYIUX JIOACH]
[IPYU aHAJIU3€ PE3YJIbTATOB AEATEIBbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYIHX JIOACH Ha|
OIINOKH,

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3ULIUHI
IPYrOro 4eJI0BEKA;

OK 07. ConencTBOBaTh
COXPAHEHHUIO OKPYKaroLIeh
Cpebl, PeCypcocOepeKEeHHUIO,
[IPUMEHSTh 3HAHUS 00
M3MEHEHHUHU KIIMMarTa,
[IPUHLINIIBI OEPEKITUBOTO
[IPOM3BOJICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B YPE3BbIYAHBIX
CUTYyalUsAX

B 00s1acTH 3K010r14€CKOro BOCIIUTAHUSA:

- c(OPMUPOBAHHOCTH 3KOJOTUICCKON KYIBTYPHI,
MOHUMAHUE BIUSHUS COLUAIBbHO-3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE MPUPOJTHON U COLUATBHOM]
CpelIbl, OCO3HaHHE TJ00AJIBbHOTO  XapakKTepa)
AKOJIOTUYECKUX TTPOOIIEM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JACHCTBUN B
OKpYKalollleil Ccpelie Ha OCHOBE 3HAHUS ILIeJei]
YCTOMUYMBOIO Pa3BUTHUS YEJIIOBEUECTBA;
AKTHUBHOE HENPUATUE JEUCTBHM, IPUHOCSAIINX BpE/]
OKpYKarolleu cpee;

yMEHHE TPOTHO3WPOBATh  HEOJATONPHUSATHHIC
AKOJOTUYECKHE TMOCIHEACTBUS MPEATPUHUMAEMBIX
NEeCTBUIA, TPEIOTBPAILATh UX;
- paclIUpeHue OMbITa JeATEIbHOCTH IKOJIOTHYECKOH]
HaIPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEIOBATEBCKOM, MPOEKTHOM M COLIMAIbHOMN
NeATEeNbHOCTH;

- cOopMHPOBATh MPEACTABICHUA: O XUMHUECKOW COCTaBJIAIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHHH|
SBIIGHUW TPHUPOABI, B ()OPMUPOBAHMU MBIIUICHUS U KYJIbTYpBI
MTUYHOCTH, €€ (DYHKITMOHAILHON TPaMOTHOCTH, HEOOXOAMMOM /115
pElIeHUs MPAKTUYECKUX 3aJa4 U HKOJIOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

- yMeTh COONIOJaTh MpaBWiIa SKOJIOTHMYECKH IEIeCO00pa3HOTo
MOBEJICHWsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJAX
COXPAHEHUS CBOETO 340POBbS U OKPYKAIOLIEN IPUPOIHOM CPELBI;
YUUTBIBATh OIMACHOCTh BO3JECHCTBUS HA JKHUBBIE OpPraHHU3MBbI
ONPEACIECHHBIX  BEUIECTB, IIOHMMAas  CMBICI  IIOKa3aTels]|
MpeeTbHON TOMYCTUMON KOHIIEHTpaluu

[1K 1.4. IIpumeHATh MOETH
YIIpaBJIEHUS] U METO/IbI
aHaJIM3a U PEryJIupOBaHUs
3aracamu

TPYAOBOI'O BOCIIUTAHUA:

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO HA IPOTSHKCHUU BCEH KU3HH
Ognanenue YHHUBEPCATbHBIMU y4eOHBIMHU

[1K 2.2. PaccuuThiBaTh U
aHaHI/I3I/Ip0BaTL JIOTUCTHUYCCKHC

II0O3HABATCIIBHBIMU Z[eﬁCTBHHMH:
a) 6a30BBIC TIOTUUECKHUE ICUCTBUS:

c(hopMHUPOBAHHOCTH MPEICTABICHUN: 0 XUMHYECKON
COCTaBJISIFOIIECH €CTECTBEHHOHAYYHON KApTUHBI MHUpA, POJHU
XUMHUM B T[IO3HAHUU SIBICHUUA TPUPOILI, B (HOPMUPOBAHUU
MBILUICHUST W KYJABTYpPbl JIMYHOCTH, €€ (YHKIHMOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS] MPAKTUICCKUX 3a]1ad
U DKOJIOTUYECKM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY

M3JCPKKH B IIPOU3BOJICTBE

3JI0POBBIO M IPUPOJTHOM CPEIE;
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pacrpeecHUH.

CaMOCTOSITENILHO (dbopmynupoBaTh U
aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OBnazieHHe YHUBEpPCAIbHBIMU  PErYJITUBHBIMU
JNIEUCTBUSIMU:

a) CaMOOpraHu3aLus:

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIbHYIO
JeSITEIbHOCTD, BBIABISATH MPOOJIEMBI, CTaBUTh WU
dbopmynHpoBaTh  COOCTBEHHBIE  3aJa4d B
00pa30BaTEIbHOW JESATETbHOCTH M KU3HEHHBIX
CUTYaLlUsX;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKA
u B3aHMOCBSI3b W3YyUYCHHBIX MOHSTHUH, MIPUMEHSITh
COOTBCTCTBYIOIIHUEC NTOHATUSA IIPHU OMMUCAHHUU CTPOCHUA U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIECTB U UX MPEBpAIICHUII,
BEISIBIISIThL B3aMMOCBS3h XUMHYECKUX 3HAHUHA C MHOHATHAMH H
MPEICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
c(hOpMHUPOBAHHOCTh YMEHHMH YyCTaHAaBIMBATh NPUHAIJIEKHOCTH
W3YYCHHBIX HEOPTaHWYECKHX M OPraHu4YeCKHMX BEIIeCTB K
OTpeJCIICHHBIM  KJIaccaM  ®W  TpynmaM  COCIUHCHHH,
XapaKTepu30BaTh HX COCTaB W BaKHEHIIME CBOWCTBA;
OTIpeNeNATh BUABI XUMHUYECKUX CBs3eil (KOBaJCHTHAs, MOHHAs,
MCTAJLJIMYCCKad, BOI[OpOI[HaSI), TUIIBI KPUCTAJUIMYCCKUX PCIICTOK
BEIIECTB; KIACCU(PUIIPOBATH XUMUIECKUE PEAKITUH;

BJIaACHUC OCHOBHBIMU MCTOJAaMHU HAYYHOI'0 ITO3HAHUA BCIICCTB
U XAMHYECKHUX  SBJICHUM  (HaOmrojeHWe,  HM3MEPEHHUE,
HKCIIEPUMEHT, MOJICITHPOBAHUE);
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2. OFBEM OBIIEOBPA30OBATEJBbHON JUCIUIIJINHBLI U BUJbI

YUYEBHOM PABOTHI

Bupa yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHOI NPOrpaMMel 00111¢00pa3oBaTeIbHOMN

72
AU CHMILTAHBI
BT. 4..
OcHoBHOe cojiep:KaHHe 64
BT. 4..
TEOpEeTUIEeCKoe 00yueHue 30
1a00paTOpHBIC/IPAKTHYECKUEC 3aHATHUS 34
IIpodeccnonaibHO OPUEHTHPOBAHHOE COlEP:KaHUe (COepPKaHue 6
NMPHUKJIAJTHOT0 MOAYJIsI)
BT. U.:
TeopeTHYeckoe 00yyeHue 2
n1abopaTopHbIe/IPaKTUYECKUE 3aHATUS 4
NuanBuayajibHbIi NPOEKT (0a/nem)™™. na
IMpome:kyTouHasi aTTecTanmusi (3a4er) 2




3. COJEP KAHUE U TEMATUYECKOE IIJIAHUPOBAHUE OBIIIEOBPA3OBATEJIBbHON JUCIUITLJIAHBI

O1.11 Xumus
O6neM Hanpasienus
HaumenoBanue Coaep:xxanue y4eOHOro MaTepuaJia M (pOpMbl OPraHu3 AU ®opMupyeMble | BocnmHTATEIbHOM
pa3/iesioB U TeM AeSITeJIbHOCTH 00y4aroIuXcs b Hacax KOMIIeTeHIIUH paboThI
Pazpea 1. OcHOBBI CTPOEHHS BelleCTBA
Tema 1.1 Copnepxanue ydeOHOro MaTepuasa 4
Crpoenue atomoB | 1. | CoBpeMeHHast Mojesb CTpoeHUs aroMa. CHMBOJIMYECKHH SI3BIK 2 OK 01 IlennocTn
XUMHUYECKHUX XUMUH. XUMHYECKUH 3JIeMEHT. OJIeKTpOHHas KOH(UTrypauus Hay4YHOTO
JJIEMEHTOB U atoma. Krnaccupukamnms XUMHYECKUX dJeMeHTOB (s-, p-, d- MTO3HAHHUS
pupoJIa 351eMeHThl). BaneHTHble 351eKTpoHBl. BaneHTHOCTh. DieKTpOoHHAs
XMMHUYECKOH CBA3H MpPUPO/Ia XUMHUYECKOM CBSI3U. DJIEKTPOOTPULIATEIBHOCTb. Buabl
XMUMHUYECKOM CBSI3W  (KOBaJIeHTHAs, MOHHAs, MeTaJuIM4yecKas,
BOJIOPOIHAS) M CTIOCOOBI € 00pa3OBaHMS
JlaboparopHble 3aHATHS HE MPEyCMOTPEHO
[IpakTHyeckue 3aHATHS
Pemenue 3aganunii Ha KCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKH U 2 OK 01

Ha3BaHUU COEAMHEHUI MO0 HOMEHKIIATYpe MEKIYHAPOIHOTO COr03a
TEOPETUYECKON U MPUKIIAJHOW XMMHUHU U TPUBUAIBHBIX HA3BaHUM ISt
COCTaBIICHUSI XUMUYECKUX (POPMYIT IBYXaTOMHBIX COSAMHEHUI (OKCHIOB,
Cynb(pUI0B, TUAPHUIOB U T.I.) U APYTUX HEOPTAHUIECKUX COCTUHEHUN
OTJICIbHBIX KJIACCOB.

[IpakTryeckue 3aaHusl HA YCTAHOBIICHUE CBSI3H MEXIY CTPOCHUEM
aTOMOB XMMHUYECKHUX 3JIEMEHTOB U IIEPUOJUYECKUM U3MEHEHUEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB M X COSAUWHESHUU B COOTBETCTBHM C
nonoxeHueM [leprnoanyeckoi CUCTEMBI.

KonTtponbHbie paboThI

HE MPEYCMOTPEHO

CamocrosiTenbHas paboTa 00yJaroNIIXCst

HE MPEYCMOTPEHO

Tema 1.2
OCHOBBI

Copnepxkanue y4eOHOro MaTepuasa

2

JlaGopaTopHblie 3aHATHS

HE MPEYCMOTPEHO
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

JUHaAMUKHN

[TpakTyeckue 3aHATHS

Ilepnonnueckas cucreMa XumMudeckux 3imeMeHToB [[.1. Menneneesa.
®usnyeckuit cMbica [lepuoanyeckoro 3axona /.M. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB,
00pa3yeMbIX MU MIPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMUYECKOTo AieMeHTa B [leproanueckoit cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue Ilepuoanyeckoro 3akona /[. 1.
Mengneneesa. [Iporuossl /I.1. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX AJIEMEHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA
XapaKTepU3alui0 XUMUYECKHX 3JIEMEHTOB «MeTtanyeckue /
HEMETAJUTMYECKUE CBONCTBA, AIEKTPOOTPULIATEIEHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B IEPUOIMYECKON CUCTEME XUMUYECKUX 3i1eMeHToB [[. 1.
MenneneeBa»

OK 01 OK 02

KontposbHble paboTbl

HE NPeyCMOTPEHO

CamocrosiTenbHast paboTa 00yJaromuxcs

HE MPEIYCMOTPEHO

Pa3pgea 2.

XuMHYECKHEe PeaKIHH

Tema 2.1
Tunbr
XUMHYECKHUX
peakuui

Cojeprkanue ydeOHOro MaTepuasa

4

1. | Knaccudpuranmms ¥ TUNBI XUMHUYECKHMX pEAKIUH C ydacTHEM
HeopraHudeckux BemecTB. (COCTaBIIEHHWE YpaBHEHHMH pPeakUuil
COEJIMHEHUs, PA3JIOKEHUs, 3aMEIIeHHs, OOMEeHa, B T.4. peakuuit
TOpPEHUS, OKUCIICHUS-BOCCTAHOBIIECHUS.

VYpaBHEHUsSI OKHUCIIEHUS-BOCCTaHOBIEHHUS. CTENeHb OKHCIEHUS.
Oxucnurens M BoccTaHOBUTENb. (COCTaBIEHHME W YpaBHUBAaHHE

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKunﬁ METOAOM
QJICKTPOHHOT'O OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
pc€aknuuu B mnpuponae, IMPONU3BOACTBCHHBIX mnmponeccax n

JKU3HCACATCIIBHOCTH OPIraHU3MOB

2

JlabopaTopHble 3aHATHS

HE IPEyCMOTPEHO

OK 01

Ilennoctu
Hay4IHOT'O
TTO3HAHUS
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

[TpakTyeckue 3aHATHS

Konunuecrsennnle oTHOIIEHNUS B XUMUHU. OCHOBHBIE KOJINYECTBEHHDIE
3aKOHBI B XUMUU U PacUeThl 110 YpaBHEHHUSIM XUMUYECKUX peakunid. Mob
KaK eJUHUIA KoJI4ecTBa BelecTBa. MomsipHas Macca. 3aKOHBI
COXpaHEHMs MacChl U YHEPruu. 3aKoH ABoraapo. MoispHbIid 00beM
ra3zoB. OTHOCHUTENLHAS IVIOTHOCTD ra3oB. PacueTsl 1Mo YpPaBHCHUAM
XUMHUYECKHUX PEAKINi ¢ UCMOIb30BaHUEM MaccChl, 00beMa (HOpMasbHbIE
YCIJIOBUS1) Fa30B, KOJIMYECTBA BEIIECTBA

KonTtpomnbHbie paboTh

HE MPEYCMOTPEHO

CamocTosTtenbHas pabota o0yJyaroumxcs

HE MPEJYCMOTPEHO

Tema 2.2
DNEKTPOIUTUYECK
asi JUCCOLIMALNS U

HOHHBII 00MeH

Copneprxanue yaeOHOro MaTepuasa

6

1. Teopust s5eKTpoaUTUUECKON auccouranuu. MoHbI. DJIEKTPOIUTHI,
HEeIEKTposInThl. Peakiun nonHnoro oomena. CocraBiieHue peakuui
HMOHHOTO0 OOMEHa IyTeM COCTAaBJIEHUS MX IOJHBIX U COKPALIECHHBIX
HMOHHBIX ypaBHEHHH. KHUCIIOTHO-OCHOBHBIE peakuuu. 3ajaHus Ha
COCTaBJICHUE MOHHBIX peaKLUi

2

OK 01 OK 04

JlabopatopHble 3aHATHS

JlaGopaTopHas padora “Tubl XUMUYECKUX PEaKLHi’.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U
00pa3yIOIIMXCsl BELIECTB) U IPU3HAKOB XUMUYECKUX PEaKIUil.
[IpoBenenue peakuuii HOHHOro 0OMeHa, OIPEIEICHUE CPEIbl BOJHBIX
pacTBOpOB. 3a/laHNs HAa COCTABIEHUE HOHHBIX peakUuil

HpaKTI/I‘leCKI/Ie 3aHATUA

HE MIPEIYCMOTPEHO

KoHnTponbHble paboTh

Kontpoabnas pabora 1 CtpoeHue BelecTBa U XUMUYECKHE PEAKITNU

2

CamocrosTenbHas paboTa 00y4aroUxcs

HE MIPEAYCMOTPEHO

Llennoctn
Hay4HOT'O
MMO3HAHUS

Pa3pea 3.

CTpOEHI/Ie M CBOMCTBA HECOPraHuvIe€CKHUX BCIICCTB

Tema 3.1
Knaccudukanms,
HOMEHKJIATypa U

Copeprxanue yaeOHOro MaTepualia

4

1. | Ilpeamer HEOPraHU4YECKOU XUMHUH. Knaccuduxanms
HEOpraHMYeCcKux BewecTB. IIpocTele M CIIOXKHBIE BEIECTBA.

2

OK 01 OK 02
I1K 2.2

Ilennoctu
HAy4YHOTO
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

CTPOCHHE
HEOPraHUYECKHX
BCIIICCTB

OCHOBHBIE KJIACChl CIJIOKHBIX BEIIECTB (OKCHUIbI, THUAPOKCHUDI,
KHUCJIOTBI, COJM). B3auMoCBA3b  HEOPraHWYECKHX  BEILECTB.
ArperaTHble cOCTOsSIHUA BenlecTBa. Kpucramiueckue u aMopdHbie
BELIECTBA.  [UNBl  KPUCTAIMYECKMX  PELIETOK  (aTOMHas,
MOJIEKYJIIpHAas, HMOHHas, MeTaJuTHIecKas). 3aBHUCUMOCTD
(¢u3MYeCKUX CBOMCTB BELIECTBA OT THUMNA KPUCTAJUIMYECKOU
peleTKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB OT BUA
XUMUYECKON CBS3M U TUIA KPUCTAUIMYECKOU perieTku. [Ipudunbl
MHOT000pa3usi BEIIECTB

JlaGopaTopHblie 3aHATHS

HpaKTI/ILIeCKI/Ie 3aHATUA

1. | HomeHknaTypa HEOpraHUYECKUX BEIIECTB: HA3BaHUE BEIIECTBA
UCXO/I U3 UX XMMUYECKOH (POPMYIIBI MIIM COCTABJICHUE
XUMHUYECKON (OpMYJIIBI HCXO/S U3 HAa3BaHUS BEILIECTBA IO
MexayHapoaHoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYPE.
Pemenne MPAKTHYECKUX 3aJaHnuMN o KJIacCU(pUKAIIHH,
HOMEHKJIATYpe H XUMHUYECKUM (opMylaM HEOPraHUYEeCKHUX
BEIIECTB pa3IMuYHBIX KJIaccoB (yrapHblii ra3, YIJICKUCHbIM Ta3,
aMMHUaK, ramieHas U3BECTb, HErallleHas M3BECThb, IIUThEBAsI COJA U
APYTuX): Ha3bIBaTh U COCTABIATH (POPMYJIbl XMMUYECKHX BEILECTB,
OIIPEAEIIATh MPUHAJIEKHOCTD K KIIAcCy.

Hcrounnky xumudeckoi nHGopMaIuu (CpeicTB MacCOBOM
uHpopmanuu, cets MuTepuet u apyrue). [lorck nnpopmarym mno
Ha3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyIaM

OK 01 OK 02
I1K 2.2

KoHnTponbHble paboTh

HE MPETyCMOTPEHO

CamocrosTenbHas paboTa 00y4aroUxcs

HE MIPEAYCMOTPEHO

IIO3HAHUA

Tema 3.2
dusnko-
XHUMHYECKHE
CBOMCTBA

CopeprxaHue yueOHOro MaTepuala

8

1. | Meramibl. OOume Gpusnueckue U XUMHUYECKUE CBOMCTBA METAIIJIOB.
CnocoObl monydeHHs. 3HAUY€HHE METAVIOB W HEMETAUIOB B
MPUPOJIC U )KU3HEJCATEIbHOCTH YesloBeKa u opranu3zmoB. Kopposus

2

OK 01 OK 02
I1K 2.2

Ilennoctn
Hay49HOT'O
MMO3HAHUS
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

HCOPraHUYCCKHUX
BCIICCTB

MCETAJIJIOB: CIIOCOOBI METAJlJIOB OT

KOpPpO3UH

BUIbI KOPPO3UH, 3alIUThI

Hemerannpl. OOmme ¢usuueckue U XMMHUYECKHE CBOMCTBa
HEMeTaJUI0B. TunuuHble cBoiicTBa HemeTtawioB [V— VII rpynm.
Knaccudukanus © HOMEHKIATypa COEIMHEHMH HEMETaJUIOB.
KpyroBopoTbl OMOTreHHBIX 3JIEMEHTOB B PUPOJIE

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BEIIECTB (OKCHUJIOB, THAPOKCHUIIOB, KHCIOT, COJeH U Jp.).
3aKOHOMEPHOCTH B HW3MEHEHMHU CBOMCTB MPOCTBHIX BEIECTB,
BOJOPOIHBIX COCI[I/IHCHI/II;'I, BBICHINX OKCHUAOB U THAPOKCHUIOB

JlabopatopHbIe 3aHATHS

HE MPEYCMOTPEHO

[TpakTyeckue 3aHATHS

1.

CocraBieHre ypaBHEHUI XUMUYECKUX PEAKLIUI C y4acTUEM
IIPOCTBIX U CIOKHBIX HEOPTAHUYECKUX BEILECTB: METAIIJIOB U
HEMETAJIOB; OKCHIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUH U aM(OTEPHBIX
TUAPOKCHUIOB; HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX
CBOIICTBA.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOWCTBA, COCTaB, MOJIy4e€HHE U O€30M1aCHOE UCIIOIb30BAHNE
BaKHEHMIIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU
JESITEIIBHOCTH YEJIOBEKa

OK 01 OK 02
I1IK 2.2

KonTponbHble paboTh

HE MPEyCMOTPEHO

CamocrosiTenbHast paboTa 00y4aronmxcs

HE IPEyCMOTPEHO

[Ipodeccuonansuo
- TPyZ10BOE

Tema 3.3
Nnentuduxanus
HEOPraHNYECKHUX

BEIIIECTB

Copeprxanue yaeOHOro MaTepualia

4

JlabopatopHbIe 3aHATHS

JlaboparopHnas pabota «neHTudukarys HEOPraHMIECKUX BEIIECTBY.
Perierne sKCrepuMEeHTABHBIX 3a/1a4 110 XUMUYIECKUM CBOMCTBAM
METaJIJIOB M HEMETAJUIOB, MO PACIIO3HABAHUIO U TTOJIYYCHUIO COCIUHCHUI
METAJIJIOB M HEMETAJLIOB.

OK 01 OK 02
OK 04

Ilennoctn
Hay49HOT'O
MMO3HAHUS
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Hanpasiaenust

Oo0bem .
HanmenoBanue Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU dopmMupyeMble | BocIUTATEIbHOI
pa3/ieioB U TeM AeSITeJIbHOCTH 00y4arouXxcst B Hacax KOMIIeTeHIIUH padoThI
Wnentudukaiyisi HEOpraHM4eCKUX BELIECTB C UCIIOJIb30BAHUEM UX
(U3UKO-XMMUYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakIuil.
KauecTBenHnsble peakuu Ha cyiabaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHUS
[IpakTHueckue 3aHATHU HE IPESyCMOTPEHO
KoHTposbHbIE pabOThI
KonTposbHast padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 2
CamocrosiTenbHas paboTa 00y4aroUIXcst HE IPEYCMOTPEHO
Pa3neua 4. CrpoeHue u CBONCTBA OPraHN4eCKUX BellecTB
Tema 4.1 Copneprkanue yueOHOro MaTepuana 4
Knaccupuxanms, | 1. | [losBneHue u pa3BUTHE OPraHUYECKOW XMMUU Kak Hayku. [Ipeamer 2 OK 01 ennoctu
CTpPOEHHE U OpraHu4eckoil XumMuu. MecTo 1 3Ha4eHHEe OPraHUYeCKOM XMMHU B IIK 2.2 Hay4YHOTO
HOMEHKJIATypa CHCTEME €CTECTBEHHBIX HayK. MO3HAHUSA
OpraHUYECKHUX XUMHUYECKOE CTPOEHHE KaK IMOpSAAOK COEIUHEHHS aTOMOB B IIpodeccuonanbHo
BELICCTB MOJIEKYJIE COIVIACHO UX BaJeHTHOCTU. OCHOBHBIE TOJIOXKEHUS - TPy10BOE

TEOPUU XMMHYECKOTO CTPOCHHsSI OpPraHWYecKuX coeauHeHuit A.M.
bytnepoBa. YriepoaHslii CKENET OpPraHUYECKOM  MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHS
MoJekyi. 3omepust u u3omepsl.

[lonstne o ¢yskuuoHanpHON rpymnme. Panukan. IlpuHuumnsi

KJIacCU(UKAIMK OPTraHUMYeCKHX COCIAMHECHHH. MexayHapoaHas
HOMEHKJIaTypa Y MPUHUMIIBI HOMEHKJIATyphl OPraHUYECKUX
coenuHeHuii. [lonsitue 00 a3oTcozepkamux COCAMHEHUSX,

OMOJIOTMYECKH aKTHBHBIX BelecTBax (YrieBoJax, Kupax, Oenkax u
Ip.), BBICOKOMOJIEKYJSIPHBIX COCTUHEHHSX (MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO)

JlaGopaTopHbIe 3aHATHUS

HE IPEyCMOTPEHO

[IpakTueckue 3aHATUS

HOMeHKJ'IaTypa OpTaHN4YCCKUX CO€IUHEHMI OTACIbHBIX KIACCOB

(HachIIEHHbIE, HEHACBIIIEHHbIE U APOMATUYECKUE YTIIEBOAOPOIBI,
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

CHUPTHI, (PEHOIBI, aJTbAETU/IbI, KETOHBI, KAPOOHOBbIE KUCIIOTHI U JIP.)
CocTtapieHHe NOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (pOpMyII
OpraHMYECKHX BEIIECTB OT/EIbHBIX KJIACCOB, UCIIONIb3Ys UX Ha3BaHUS 1O
CHUCTEMAaTHUYECKON U TPUBHAIBHON HOMEHKJIAType (3TUJICH, alleTUIIEH,
rurepuH, GpeHosn, hopMabaerua, YKCyCcHas KUCIOTa, TIIUIHH). PacueTs
npocteiiel GopMyIibl OpraHMYECKOW MOJIEKYJIbI, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)

KoHTposibHbIE pabOThI

HE MPEyCMOTPEHO

CamocTosarenbHas pabota o0yJaronmxcs

HE MPETyCMOTPEHO

Tema 4.2
CsoiicTBa
OpraHUYECKHUX
COCIUHCHUN

Copepxanue yueOHOro MaTepuaa

12

®U3MKO-XUMHUYECKHE  CBOMCTBa  OpraHMYECKUX  COEIMHEHHH
OTEIBHBIX KJIACCOB (ocobenHOCTH KJIacCU(pUKAIIIT u
HOMEHKJIATYphl BHYTPHM KJacca; TOMOJIOTMYECKHH ps U oOras
dbopmyna; usoMmepusi; (puU3MUECKHME CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIIOCOOBI MOJIYUEHHS]):

OK 01 OK 02
OK 04
I1IK 2.2

1 — IpellebHBIE YIIIEBOJOPOABI (AJIKaHbl M IMKJIOANKaHbl). ['opeHne
METaHa KakKk OJMH W3 OCHOBHBIX HCTOYHMKOB TeIJIa B
MPOMBIIIICHHOCTH U ObITy. CBOMCTBAa MPUPOAHBIX YIIIEBOIOPOIOB,
HaXO0XJICHHE B IIPUPOJIEC U IIPUMEHEHHUE AJIKAHOB;

— HeTpeieNbHbIe (aJIKEHBI, AIKUHBI U aJIKaJHECHbI) 1 apOMaTHUECKUE
YTIEBOIOPOABIL. I'openne aleTHICHA KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTI' 0 TUIAMEHU Il CBAPKU U PE3KU METAJUIOB

2 — KUCJIOPOJICOIEPIKAIIe COeTMHEHUS (CTTUPTHI M PEHOIIBI,
KapOOHOBBIE KHCIOTHI ¥ A(DUPBI, AIbJETHIBI U KETOHBI, JKUPBI,
yrieBoibl). [IpakTrueckoe MpuMeHEeHNUEe dTUIICHTITUKOJI,
rmnepuna, perona. [Ilpumenenue popmanpaeruia,
aleTaIbJIeTU/Ia, YKCYCHON KUCIIOTHI. MbIla Kak COJIM BBICIITUX
KapOOHOBBIX KUCIOT. MOIOIIEe CBOKWCTBA MbLIA

3 — a30TCOJIEP)KAINE COSTMHECHUS (AMUHBI 1 aMUHOKHUCIIOTBI, OCIIKH).

OK 01 OK 02
OK 04
IIK 2.2

LlennocTH
HAyYHOTO
MO3HAHUS

[Ipodeccrnonanbho
- TPy/10BOE
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HaumenoBanue
pa3esioB U TeM

Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU
AeSITeJIbHOCTH 00y4aroMXCH

O0BbeMm
B yacax

DopmupyemMbie
KOMIICTEHIIU U

Hanpasiaenust
BOCIIUTATEIbHON
padoThI

BricokoMonekymnspHbie COEJIMHEHUS (cuHTETHYECKHE u
OMOJIOTHYECKU-aKTUBHBIE). MoOHOMEp, TMOJIUMEp, CTPYKTypHOE
3BeHO. [lommmepu3anus 3TUIEHAa KaK OCHOBHOE HAIIPABIIEHUE €rO
HCIIOJIb30BaHUS.

['eneTnyeckas CBA3b MEXKAY KJaccaMl OpraHU4eCKUX COeTMHEHUN

JlaGopaTopHblie 3aHATHS

JlaGopaTopnast pabota “IIpeBpamieHus OpPraHUYECKUX BEIICCTB IPHU
HarpeBaHuu'.

[Tonyuenue 3TUIEHA U U3YYEHUE €r0 CBOICTB. MoeTupoBaHue MOJIEKYIT
Y XUMHUYECKUX MPEBPAILCHUN Ha IPUMEpPE 3TaHA, STUJICHA, alleTUIICHA U

Ap.

HpaKTI/ILIeCKI/Ie 3aHATUA

1. CBoiiCTBA  OpPraHWYECKUX COCJAMHEHHUHA OTAEIBHBIX  KJIACCOB
(TpuBHaANbHAsT M MEXIyHApPOJIHAs HOMEHKJIATypa, XUMHYECKHE
CBOMCTBa, CHOCOOBI TMOJy4YEHHs): TMpeiAesibHble (alKaHbl U
LIMKJIOAJIKAHbI), HENPEAEIIbHbIE (AJIKEHBbI, aIKUHBI U aJKaJAUEHbI) U
apoMaTHYECKHE YTIIeBOJOPOAbI, CIUPTHI M (PEHOJbI, KapOOHOBHIE
KHUCJIOTHI ¥ 3(pUPBI, allbJAETUIBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUA. 3aJaHus Ha COCTaBICHHE
YPaBHCHUN XUMHUYECKMX PEAKUUH C Y4aCTUEM OpPraHUYECKHUX
BEIICCTB HA OCHOBAHHUHU UX COCTABA M CTPOCHUS

OK 01 OK 02
OK 04
I1K 2.2

CocraBieHue cxeMm peakuuid (B TOM 4YHUCIe MO MpeJI0KEeHHBIM
LENOYKaM  IPEBpAILllEHUH),  XapaKTepU3YIOIIUX  XHUMHUYECKUE
CBOMCTBA OpPraHUYECKUX COCOUHEHUN OTHCNIBbHBIX KIJIACCOB,
CHOCOOBI UX IMOJIyYEHUS] U Ha3BaHUE OPraHMYECKHUX COEIMHEHUH M0
TPUBHAIILHON 15N1% 1 MEXIyHapOIHOU CHUCTEMAaTUYECKOU
HOMEHKJIATYPE.

PeleHre nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUN OTJIEIbHBIX KIIACCOB

KoHTposbHbIe paboThl

HE MPEYCMOTPEHO
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Hanpasiaenust

Oo0bem .
HaumenoBanue Coaep:xxanue y4eOHOro MaTepuaJia u (pOpMbl OPraHu3anuu B yacax dopMupyeMble | BocnmUTATEILHOM
pa3/iesioB U TeM AeSITeJIbHOCTH 00y4arouXxcst KOMIIeTeHIIUH padoThI
CamocTosTtenbHas pabota o0yJaroumxcs HE MPEyCMOTPEHO
Tema 4. 3 CopeprxaHue yaeOHOro MaTepualia 8
Nnentuduxamms | 1 buooprannueckue coemunenus. I[IpumeHeHne u OuoJIOrHMUECKas 2 OK 01 OK 02 LlennocTn
OpraHNYECKHUX ponb yrineBonoB. OKHCIEHHME YIJIEBOJOB — MCTOYHHMK DSHEPIUU OK 04 Hay4HOI'0
BEIIECTB, UX KUBBIX opraHm3mMoB. (OOiacTu TPUMEHEHHUS AMHHOKHUCIIOT. K 2.2 ITO3HAHUSA
3HauYeHUe 1 [lpeBpamenuss OenkoB MNUIIM B OpraHu3Me. buosjormueckue [podeccuonansHo
IpUMEHEHHE B ¢byuknun  OenkoB. buonmornyeckue ¢yHkmuu kupoB.  Ponb - TpyJ0BOE
OBITOBOM 1 OpPraHUYeCcKO XMMHHU B PEHICHUH NMPOOJIeM MHUIIEBOH 0€30MacCHOCTH
[IPOU3BOACTBEHHO | 2 Posb oprannuyeckoil XMMUM B pEUIEHUH NMPOOJIEM SHEPreTUUECKON 2
1 IeATEeIbHOCTH 0€e30IIacHOCTH, B pasBUTHM MEIWLMHBI, CO3JaHUM  HOBBIX
4esioBeKa MaTepHUaJoB, HOBBIX MCTOYHMKOB OJHEPruu (anbTepHATUBHBIC
UCTOYHUKU HHepruu). OnacHOCTb BO3ACHCTBUS Ha  KUBBIE
OpraHM3Mbl ~ OPraHMYECKUX  BEIIECTB  OTIEIbHBIX  KJIACCOB
(YyrneBomoposl, CIIUPTHI, (beHnonsl, XJIOPOpTraHUYECKHE
MIPOU3BOJHBIE, AIBJETUIBl U JIp.), CMBICI MOKa3aTessl MpPeaesbHO
JIOTTYCTUMOM KOHIIEHTPAINH
JlaGopaTopHbIe 3aHATHUS OK 01 OK 02
JlaGopatopHasi pabota: “UneHTUUKAIMS OPraHUYECKUX COCIUHEHHN 2 OK 04
OT/IENIbHBIX KJIACCOB” K 2.2

Nnentudukanus opraHuuecKux COSANHEHNUN OTIEIbHBIX KIIACCOB (Ha
pUMepe aJIbJeruI0B, Kpaxmaila, yKCYCHOM KHCIIOThI, OEJIKOB U T.II.) C
UCTIOJIb30BaHUEM UX (PU3HKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KauyeCTBEHHBIX peakuuid. JleHaTyparus Oenka nmpu HarpeBanuu. [[BeTHbIC
peaknuu 6ekoB. BO3HWKHOBEHHE aHAIMTUIECKOTO CUTHAJIA C TOYKH
3peHUs] XUMUYECKUX MPOIIECCOB MPHU MPOTEKAHUU KaUeCTBEHHOM
peaxIyu, TO3BOJISIOIIEH HACHTU(DUITUPOBATD IPEI0KEHHBIE
OpraHNYeCcKHe BEIIECTBa

HpaKTI/I‘IeCKI/Ie 3aHATUA

HE MIPEIYCMOTPEHO

KoHTposbHbIE pabOThI

HE MPEyCMOTPEHO

KonTposabnas padora 3 CTpykTypa U CBOIWCTBA OPraHUYECKUX BEIIECTB

2
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Hanpasienus
O0BbeMm anpas.e

HaumenoBanue Coaep:xxanue y4eOHOro MaTepuaJia u (pOpMbl OPraHu3anuu B yacax dopMupyeMble | BocnmUTATEILHOM
pa3/iesioB U TeM AeSITeJIbHOCTH 00y4arouXxcst KOMIIeTeHIIUH padoThI
CamocTosTenpHas pabota o0yyaroumxcs HE MPEyCMOTPEHO
Pa3neua 5. KuneTrnyeckue u TepMoIMHAMHMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKUX peaKkIuid
Tema 5.1 CopeprxaHue yaeOHOT0o MaTepualia 4
Ckopoctb 1. | CxopocTh peakuuu, €e 3aBUCUMOCTh OT pa3iuyHbIX (DaKTOpOB: 2 OK 01 OK 02 IlenHocTn
XUMHUYECKUX MPUPOABl PEarupyrolmx BEIIECTB, KOHIIEHTPALUU pPearupyrommx K 2.2 Hay4HOT' O
peakiuil. BEILIECTB, TEMIIEPATypbl M IUIOMAAN PEAKIIMOHHOW IMOBEPXHOCTH. MO3HAHUS
XUMUYECKOE TennoBele  3pGhEKTHI  XUMHYECKHX  peakmuid. DK30- W [Ipodeccruonanbho
paBHOBECHE SHAOTCPMUYCCKUE, PCAKIUH. - TPYAOBOC

OO6paTuMOCTh peakiuii. XUMHUYECKOE PABHOBECUE M €T0 CMEIICHHE
MOJ JICUCTBHEM Pa3NIUMYHBIX (PAKTOPOB (KOHIIEHTPAIUS PEarcHTOB
WU TPOJIYKTOB PEAKIMHU, AaBJICHHUE, TEMIIepaTypa) IS CO3JTaHUs
ONTUMAJIBHBIX YCJIOBHM TMPOTEKAHUS XUMHUYECKUX MPOLECCOB.
[Tpunuun Jle Hlarense

JlaGopaTopHbIe 3aHATHUS OK 01 OK 02
IIpakTuueckue 3aHATUS IK 2.2
1. | Pemenue npakTUKO-OPUEHTUPOBAHHBIX 33JaHUH Ha aHAJIM3 2

(akTOpOB, BIUSIONINX HA N3MEHEHHE CKOPOCTH XUMHUECKOM
peakiuy, B T.4. C MO3UIMI SKOJIOTHYECKH 11eJIeCO00pa3HOTO
MIOBE/ICHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LEISX COXPAaHEHUS
CBOETO 3/I0POBbS U OKPYXKAIOLIEH TPUPOIHOMN CpeIbl.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUE
npuHuuna Jle-IllaTense 1 HaX0XAE€HNS HANIPABIEHUS CMEILIEHUS
paBHOBECHS] XUMUYECKOM peakuy 1 aHaIu3 (PaKkTOpPOB, BIUSIOLIUX
Ha CMEIIEHUE XUMUYECKOTO PABHOBECHUS

KonTtposnbHbie paboThl HE IPEyCMOTPEHO
CamocTosTenpHas paboTa 00ydaronmxcs HE MIPEAYCMOTPEHO
Pasnea 6. PacTBOpbI
Tema 6.1 CopeprxaHue yaeOHOTr0o MaTepralia 2
IlonsTue o 1. \ PacTtBopeHne kak (U3MKO-XMMHUYECKHMI mpouecc. PacTBOpHL 2 OK 01 OK 02 IlenHoCcTH
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Hanpasiaenust

Oo0bem .
HaumenoBanue Coaep:xxanue y4eOHOro MaTepuaJia u (pOpMbl OPraHu3anuu B yacax dopMupyeMble | BocnmUTATEILHOM
pa3/iesioB U TeM AeSITeJIbHOCTH 00y4arouXxcst KOMIIeTeHIIUH padoThI
pacTBopax Croco6bl TIPUTOTOBJICHUSI PAacTBOpPOB. PacTBopuMmocTh. MaccoBas OK 07 Hay49HOTO
JI0JI1 PAcTBOpPEHHOro BemiecTBa. CMBICH IOKa3aTels MpeneabHO IIK 2.2 MO3HAHUS
JOTYCTUMOM KOHILIEHTpAallMM W €ro HCIOJb30BaHUE B OICHKE [Ipodeccrnonanbho
HKOJIOTHYECKOI 6e30MMacHOCTH. - TpyZ0BOE
[IpaBuna SKOJOTUYECKH IIEIECOO0PA3HOTO TMOBEACHUS B OBITY H
TPYAOBOM NEATEIBbHOCTU B LIENSAX COXPAaHEHMs CBOETO 3J0POBbs U
OKpYy>Kalolllell MNPUPOJHOM CpeIbl; OMacCHOCTh BO3JACHCTBUS Ha
KMBBIE OpPIraHU3MBbl OIIPEIEIICHHBIX BELIECTB.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUNl Ha
pacTBOpbI, HCIONB3yeMble B OBITOBOH UM IPOU3BOJICTBECHHOMN
JESITEIbHOCTH YEJIOBEKA
JlaGopaTopHbIe 3aHATHUS HE NIPEelyCMOTPEHO
[TpakTuyeckue 3aHATUSL HE MPeyCMOTPEHO
KoHTposbHbIe paboThl HE MPEYCMOTPEHO
CamocTosTenpHas paboTa 00ydyaronmxcs HE MPEyCMOTPEHO
Tema 6.2 ConeprxkaHue y4eOHOro MaTepuasa 2
Hccnenosanue | JlabopaTtopHble 3aHATHS [lennoctu
CBOMCTB JlaGopatopHas pabota «IIpuroroBiaeHue pacTBOPOB». 2 OK 01 OK 02 Hay4HOI'O
pacTBOpPOB [TpuroroBieHue pacTBOPOB 3aJaHHON (MaccoBoOil, %) KOHIEHTpauuu (c OK 04 MO3HAHUSA
IIPAKTUKO-OPUEHTUPOBAHHBIMM BOIIPOCAMH) M OIPEIEIIEHUE CpPEebl [IK 2.2 [podeccuonansHO
BOJ/IHBIX PaCTBOPOB. - TPyZ10BOE
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
[IpakTuyeckue 3aHATUSL HE TIPEyCMOTPEHO
KontposbHble paboThl HE NPEeyCMOTPEHO
CamocrosTenbHas paboTa 00y4aroUxcs HE IPEYCMOTPEHO
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COlep:KaHue (CoaepPKaAHNE MPUKJIATHOT0 MOTYJIA)
Paspea 7. Xumus B ObITY M IPOU3BOJACTBCHHOM ACATEJIBLHOCTH YeJT10BEKA
Tema 7.1 Copneprkanue yueOHOro MaTepuana 6
Xumust B ObITy 11 | 1. Hogeitme AoCTMXEHUS XWMHYECKOW HAYKM M XHUMHUYECKOM 2 OK 01 OK 02 Ilennoctu
IIPOU3BOJCTBEHHO TexHosoruu. Poiab XumMum B 00eCHEYEHMHM SKOJIOTMYECKOH, OK 04 OK 07 HAy4HOI0
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Hanpasienus

Oo0bem .
HanmenoBanue Copepxanue yueOHOro marepuaa u GopMbl OPraHu3anHU dopmMupyeMble | BocIUTATEIbHOI
pa3/ieioB U TeM AeSITeJIbHOCTH 00y4arouXxcst B Hacax KOMIIeTeHIIUH padoThI
1 1eSTEeIbHOCTH SHEPreTUYEeCKOW M MUILEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIMHBI. MK 1.4T1IK 2.2 MTO3HAHMS
4eJIoBEKa [lpaBuna moucka MW aHamu3a XUMHYECKOW HHGPOpMAIMU U3 [IpodeccuonanbHo
pa3IUYHBIX MCTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JHUTEpaTypa, - TPyIOBOE

cpeicTBa MaccoBoM MH(oOpMaluu, ceTb MHTepHET)

JlaGopaTopHbIe 3aHATHUS

HE MIPEAYCMOTPEHO

[IpakTyeckue 3aHATHS

[louck u aHanmu3 KeMcOB O MPUMEHEHMH XHMHYECKHUX BEIIECTB U
TEXHOJIOTHI ¢ y4eToM Oyaymiedl nmpodeccHoHaIbHOM ACSATEIHHOCTU TIO
TEMaM: BaXXHEWIIUE CTPOMUTENbHBIE MaTepHallbl, KOHCTPYKIUOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KepaMHKa, MaTepuasbl IS AJIEKTPOHUKH,
HaHOMaTepuayibl, TEKCTWJIbHbIE  BOJOKHA, HWCTOYHUKH  SHEPIHH,
OpraHWYEeCKHEe W MUHEpaJIbHBIC YIOOpEHHs, JIEKapCTBEHHBIC BEIECTBA,
OBITOBast XUMHS.

3amuTa: [IpencraBieHue pe3yabTaToB pellieHUs KecoB B (opme MUHH-
JIOKJIaJIa C Mpe3eHTauei

KontposbHble paboThl

HE IPEyCMOTPEHO

CamocrosiTenbHas paboTa 00yJarOITIXCs

HE IPEyCMOTPEHO

HpOMe)KyTO‘lHaﬂ aTrecranus 1Mo JMCHUIJINHE (3a'{eT)

2

Bcero:

72
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4. YCJIOBUSA PEAJTU3ALIMNA TIPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIUIIVINHBI

4.1. TpeGoBanussi K MHHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecrneyeHHu 1o

Peanuzauusa nporpaMMbl y4eOHOM TUCHUIUIMHBI TpeOyeT HaIW4Ms y4eOHOro
KaOuHeTa PU3UKU.

OO6opynoBaHue yueOHOTro KabuHeTa:

- MOCaI0YHbIE MECTA M0 KOJIMYECTBY O0YyHAIOIINXCS;

- pabouee MeCTO MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATIISTHBIX TTOCOOUN «XUMUSI.

TexHuueckue cpeacTBa 00ydeHUs:

- KOMIIBIOTEP C JIULEH3UOHHBIM MPOrPaMMHBIM 00€CTIEYEHUEM;

- MYJIBTUMEIUIHOE 000pyI0BaHUE;

- JKpaH;

- MOJIEM U JPYTHe TEXHUYECKHUE CPEACTBRA.

4.2. MudopmanmonHoe odecnevyeHne 00ydeHust

(mepeuen» pexoMeHIyeMBIX Y4eOHBIX M3AAaHHH COTNIACHO (efepaTbHOMY IEPEedHIO

yueOnukoB https://fpu.edu.ru , UuTepHET-pecypcoB, JOMOIHUTEIBHON JINTEPATYPHI)

OCHOBHBIE HCTOYHUKH

Jlna npenogaBarenen
1. AudunorenoBa, M. B. Xumusa: y4eOHMK W TPAKTUKYyM IJIsi CPEIHETO

npodeccuoHanbHoro oopaszosanus / M. B. Andunorenora, A. B. badkos, B. A.
[TonkoB. — 2-¢ 3., ucnp. u aorn. — Mocksa: U3gatenbctBo FOpaiit, 2022, — 291
C.

2. lleronuxuna, H. A. OOmas xumusa: ydyeonuxk a1 CIIO / H. A.
[leronuxuna, JI. B. Munaesckasi. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonwsckuii, A. b. Xwumus: ydyeOHUK M TPAKTHUKYM IS CPEIHETO
npodeccuonanbHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepald. u gon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yueOHUK Ji CpellHero npodeccruoHaibHOro odopazoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. T'omy6es, B. H. llanoBai; mox obmieit penakmmeii I
H. ®aneeBa. — 2-e uza., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022.
—431 c.

[ns crynenros
1. AudunorenoBa, M. B. Xumusa: y4eOHMK W TPAKTUKYyM IJIsi CPEIHETO
npodeccuoHanbHoro oopaszosanusi / M. B. Andunorenora, A. B. baOkos, B. A.
27



ITonkoB. — 2-e u3x., ucnp. u gon. — Mocksa: U3natensctBo FOpaiit, 2022. — 291
C.

2. llleronuxuna, H. A. OOmas xumusa: ydyeonuxk a1 CIIO / H. A.
[leronuxuna, JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: ydyeOHUK M TPAKTHKYM JJIS CPEIHETO
npodeccronansHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3.,
nepepad. u non. — Mocksa: M3narensctBo IOpaiit, 2022. — 507 c.

4, Xumus: yaeOHUK IJi1 CpeiHero npodeccruoHabHOro oopasoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. T'omy6es, B. H. IllanoBair; mox obmie#t penakmmeii I
H. ®aneeBa. — 2-e¢ uza., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022.
—431 c.

JlonoJIHUTeIbHbIE HCTOYHUKH

JIns npenogaBaTenei
1. Xwumwmsa. 10 kmacc. YrnyOnéuueiii ypoBenb : yueOHuk/ B.B. Epemun,

H.E. Ky3emenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna.
— M.: [IpocBemenne, 2022. — 446, [2] c.: nn.

2. Xwummsa. 11 knacc. YrmyOn€useli ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [posnos, B.B.Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipocsemenne, 2022. — 478, [2] c.: un.

3.  Xwumwus. Yriybnenusrii ypoBeHb. 10—11 kmaccer: pabouast mporpamma K
muann YMK B.B. Jlynuna: yue6HO-meTommyeckoe mnocobue / B.B. Epemun,
A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: lIpoda, 2017. — 324, [1] c.

4. Meronunyeckoe nocodbue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumus. YTiayOieHHbIH ypoBeHb». 10 kimacc /
B. B. Epemun, A.A. [po3noB, W.B. Epemuna, B. W. MaxonuHa,
O. 1O. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : u.

5.  Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3znoBa u np. «Xumwus. YriayOneHHbd ypoBenby. 11 kmacc / B. B. Epemun,
A.A. Jlpoznos, 1N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. —
M.: poda, 2018. — 423 c. : u.

6. TI'ycepa, E. B. Xumus nna CIIO: ydyeGHO-MeToanueckoe mnocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: nsnektpoHHblii // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obopamenus: 14.10.2022). — Pexxum moctyma: sl aBTOPHU3. MOTH30BATEICH.

7. UYepnukoBa, H. FO. Xumust B AOCTyHOM H3JIOKEHUU: yueOHOE mocolue
aia cro / H. FO. YepaukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: anekTpoHHbIi // JIaHb: 37eKTPOHHO-
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oumbimoreunas cuctema. — URL: https://e.lanbook.com/book/195532 (mara
obopamenus: 14.10.2022). — Pexxum moctyma: st aBTOPHU3. MOTH30BATENICH.

8. IlleBuuusina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBuunbina, A. U.
AmnapnaeB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texkcr: anexrponubii // Jlanb: snekTpoHHO-OMONMoOTedHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
J0CTyTA: JJIS aBTOPU3. MTOJIb30BATENCH.

9. bmunos, JI. H. Xumusa: yuebnuxk nns CIIO / JI. H. baunos, U. JL
[Tepdunosa, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: nanekTpoHHBIM // JlaHb:
2JIEKTpOHHO-OMONMHMoTeunass cucrema. — URL: https://e.lanbook.com/book/167183
(nata obparmienus: 14.10.2022). — Pexxum A0CTyma: JIsl aBTOPHU3. TIOIH30BATEIICH.

10. Ta6puensu, O. C., JlsicoBa, I'. I'. Xumus: kHura Ijs NperiofaBaTelis:
yueb.-meron. mocooue. — M. Akagemus, 2012. - 332 c.

11. YepnukoBa H. 10., Memepskoa E. B. Pemaem 3agaunm mo xumuwu
camocTosATenbHO: yueObHoe nocooue / H. FO. UepnukoBa, E. B. MemepsakoBa —
Cankr-IlerepOypr: Jlanb, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpa)KHEHHUI W 3a]a4 110 OPraHUYECKOW XUMUHU:
yaeonoe nocooue / B.A. PesankoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xampuenko WM. I'., JImbanoB B. B. OO6mas wu
Heopranuueckas xumud. IIpaktuxkym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JInbanoB — Cankt-IlerepOypr: Jlans, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yueb. mnsa ctyna. npod. yued. 3aBeaenuit / O.C.
I"a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensun O.C. Xumusa maig npodeccuid W CHEHHATBHOCTEH
TEXHUYECKOTO MPOdUIsi: YICOHUK IS CTYl. YIPEXKIACHUM cpell. mpod. oOpa3zoBaHus /
O.C. I'abpuensan, U.I'. OctpoymoB. — 4-¢ u3n., crep. — M. : M3gaTenbekuit 1eHTP
«Axagemus», 2017. — 272 c.

[ns crynenros
1. Xwumwmsa. 10 kmacc. YriuyOnénuelii ypoBeHb : yueOHuk/ B.B. Epemun,

H.E. Ky3smenko, B.. Tepenun, A.A. Ipo3nos, B.B. JIyuun; nox pea. B.B. JIynuna.
— M.: IIpocsemenue, 2022. — 446, [2] c.: um.

2. Xwummsa. 11 xmacc. YrmyOon€éuseii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [dposnos, B.B.Jlynun; non pen. B.B. Jlynuna. — M.:
IIpocBemenne, 2022. — 478, [2] c.: nn.

3. Xwumus. YriuyOnenusiii ypoBenb. 10—11 kiaccel: paboyasi mporpamma K
muanun YMK B.B. Jlynuna: ydeOHO-meTomuueckoe mocobue / B.B. Epemun,
A.A. [Ipo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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4.  Meroauueckoe nocooue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. [lpo3nosa u np. «Xumusi. YTIyOneHHBIN ypoBeHb». 10 kmacc /
B. B. Epemun, A.A. [po3noB, W.B. Epemuna, B. W. MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumo. — M.: JIpoda, 2018. — 339 c. : umn.

5.  Meroanueckoe nmocooue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A.
A. [po3noBa u ap. «Xumus. YriyOsneHHbI ypoBenb». 11 wiacc / B. B. Epemun,
A.A. Jlpoznos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. —
M.: Ipoda, 2018. — 423 c. : ui.

6. TI'ycema, E. B. Xumus qns CIIO: yuebno-meroauueckoe nocobue / E. B.
I'ycera, M. P. 3uranmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHbI // JlaHb : DIIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
oOpamienus: 14.10.2022). — PesxxuM qocTymna: s aBTOpU3. TOJIb30BaTEIICH.

/. UYepnukoBa, H. }O. XumMusg B JOCTYIMHOM H3JIOKE€HUHU: yueOHOe mocoOue
st cio / H. FO. UepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022, —
316 c. — ISBN 978-5-8114-9500-9. — Tekct: s1ekTpoHHBIN // JIaHb: 371EKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamienus: 14.10.2022). — PesxxuM gocTyna: st aBTOPU3. TOJIb30BATEIICH.

8. IlleBuumeina, JI. B. Xumus: yue6Hoe nmocodue / JI. B. llleBuunpina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexktpoHHbd // Jlanb: snekTpoHHO-OMOnMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/118505 (mara ob6pamenus: 14.10.2022). — Pexum
J0CTyna: AJis aBTOPU3. MOJIb30BaTENEH.

9. bmmuos, JI. H. Xumusa: yueOnuxk mis CIIO / JI. H. baunos, U. JL
ITepdunosa, T. B. CokonoBa. — 2-e uza., crep. — Cankt-IlerepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: snextpoHHbiii // JlaHb:
3JIeKTpOHHO-OnOmoreynas cuctema. — URL: https://e.lanbook.com/book/167183
(mara obpamienusi: 14.10.2022). — Pexxum pocrtyna: Jjisi aBTOPHU3. MOJIb30BaTENEH.

10. T'a6pumensu, O. C., JleicoBa, I'. I'. Xumus: KHHra IjIs IIperojaBaTes:
yueb.-Meto1. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuukoBa H. HO., MemepskoBa E. B. Pemaem 3agauum 1o Xumuu
camocTosTenbHO: yuebnoe mocooue / H. FO. Uepnukosa, E. B. MemepsakoBa —
Canxrt-IlerepOypr: Jlanb, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpakKHEHHI W 3a7a4 110 OPTaHUYECKOW XUMUH:
yuebHoe nocooue / B.A. PesnukoB — Cankr-IletepOypr: Jlansb, 2021. — 226 c.

13. Kamyctuna A. A., Xampuenko WM. TI'., Jlubanos B. B. O6mas u
Heoprannueckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JInbanos — Cankr-IlerepOypr: Jlanp, 2020. — 152 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

14. Ta6puensu O.C. Xumus: yueb. mis ctya. npod. yued. 3apeaenuit / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus nist npodeccuil U cnenralbHOCTEH TEXHUYECKOT O
npoduis: y4eOHMK s CTyA. y4pexaeHuit cpen. mpod. obpazoBanusi / O.C.
I'a6puensn, WU.I'. OctpoymoB. — 4-e u3n., crep. — M. : U3garenbckuil 1eHTp
«Axanemusy», 2017. — 272 c.

HNurepHeT-pecypcebl

1. hvsh.ru — Xypran «Xumus B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexiuu Mo XMMHU Ha calTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4ro-monynsipHbIid MPOEKT
«QIeMeHThl 0oNbIIoN HayKu» ((pu3uka, XUMUs, MaTEMaTUKa, aCTPOHOMUS, HAYKU O
KU3HM, Hayku o 3emsie). HOBOCTHM Hayku, KHUTH, HAy4YHO-TNOIYJISIPHBIE CTaThH,
JIEKIUH, SHIUKJIONEANN.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4IHO-
nonyisipaoro xypHana «llorenuunan». Kypnan uzgaérca ¢ 2005 r., ¢ 2011 r. —
paszaen «XuMus».

4, http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOIYJISPHOTO
KypHana «XuMHus 1 xku3Hb». KypHan nznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas
AJIEKTpOHHAasA OuOMoTeKka xumudeckoro nopraia «Chemnety», conep ut yueOHble U
nH(OPMAITMOHHBIC MaTepUaibl IJis MKOJLHUKOB M yuuTesel. B Hell MOXHO HalTh
y4eOHUKM MO OOmed U HEOPraHMYeCKOW XUMHUH, OpPraHUYECKOHW XUMUH,
MYJIbTHMEIAAMATEPUAIIBI, & TAKXKE 33Ja4M XUMUYECKHX OJIMMIIAAJ C PEUICHUSIMU,
3a/1ayu BCTYMHUTENbHBIX 9K3aMEHOB JIJIs1 aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsle Matepuanbl 00 oiaummuazgax: MOCKOBCKON TOp JCKOH,
Bceepoccuiickoii, Mengeneescko, MexayHaponnou.  IIpuBenensl  3amauum
TEOPETUYECKUX M HKCIEPUMEHTAIBHBIX TYpPOB, MOAPOOHBIE PEHICHUS, CIUCKU U
dbotorpaduu modeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JTUCTAHITMOHHOT'O OOYYEeHUs, HANpaBJICHHAs B IEPBYIO OYepe]b Ha TOITOTOBKY K
OJINMITMA/IaM BCEX YPOBHEM — OT WIKOJBHBIX A0 MexayHapogHou. CalT cOaepx UT
OTPOMHOE€ KOJIMYECTBO 3aJla4, CrPYNIHUPOBAHHBIX KaK MO TeMaM, TakKk MU IO
onmuMvnuagaM. Ilo BceM OCHOBHBIM pa3ellaM XUMHH MPUBEAEH TEOPETUUECKHIA
MaTtepuall U pa3o0paHbl pEIIeHUs] TUTTOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Topran 1o
HaHOTeXHONOTUsIM. OCHOBHasi Ledb — pa3BUTHE O0O0pa3oBaHUs B 00JacTH
HAHOTEXHOJIOTUH U OATOTOBKA K MHTEPHET-OJIUMIINAJE IT0 HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnast cripaBouHast
uH(pOopMaIUs 0 XUMUYECKHUX JIEMEHTaX U UX CBOMCTBaX (HA aHTJIMHCKOM S3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3brunbiii caidiT o
CBOMCTBAX XUMHUYECKUX IJIEMEHTOB.
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11.  http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii cait
OHJIaiH-00pa30BaHusl, COACPKHUT MHOTO HHTEPECHBIX 0Opa30BaTENbHBIX KYPCOB U
BUJICONIEKIINI ISl IIKOJIBHUKOB, CTYJIEHTOB U yunuTenel. EcTb HECKOIBKO KypCOB MO
XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract
Service — camblii aBTOPUTETHBI B MHpPE XUMHH WH(POPMAIMOHHBI WHTEPHET-
pecypc (cailT mIaTHbIN).

13.  http://www.organic-chemistry.org/ IToptan mo opraHuyecKoil XUMUHU Ha
AHTJIMHACKOM S3BIKE.

14.  http://www.xumuk.ru CaiiT 0 XUMHUHU: KIACCUYECKHE Yy4EOHHKH,
CIPAaBOYHHKH, DHIMKIONEANH, TIOUCK OPTaHUYECKUX W HEOPTraHMYECKUX pPEaKIIHi,
COCTAaBJICHUE YPABHEHUM pEaKIUU.

15.  http://orgchemlab.com/ Caiir, nmocBsAIMIEHHBIN TpPaKTHYECKON paboTe B
nabopaTopuu
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUS
OBHIEOBPA3OBATEJBHOU JUCIUIIVINHBI

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa3oBaTeIbHOI
AUCUUIINHBI

KoHTpoab U oLleHKa pe3yabTaTOB OCBOCHHS OO0IIECO0pa30BaTEIHHON TUCITUTLTAHBI
pacKpbIBalOTCS  4epe3

dbopmupoBaHre OOMMX W MPO(HECCHOHATBHBIX KOMIETSHITMI 0 pa3jeiiaM U TeMaM

AUCHUILIIMHAPHBIC PE3YyJIbTAThI, HaIrpaBJICHHLIC Ha

COACPKAHNA y‘{€6HOI‘O MaTtcpualia.

Ob6mas/npodeccuonanbHas

Pa3nen/Tema

Tun oueHoYHBIX

KOMIIeTEeHIUsI MeponpUATHS
OK 01. Beibupath criocoOsI Paznen 1. Temsr 1.1., 1.2 - YCTHBIU OIPOC;
pelIeHus 3a1a4 Paznen 2. Temnr 2.1., 2.2. - (poHTATBHBII
npodeccruoHanbHON Pazgen 3. Temn1 3.1.,3.2.,3.3 OTpoc;

ACATCIBbHOCTH MPUMCEHUTCIIBHO K
Pa3INIHBIM KOHTCKCTaM

Paznen 4. Temn1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1.,

Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1.

OK 02. Mcnonb3oBathb
COBPEMEHHBIC CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETAIINH
nHpopmanuu u
WH(OPMAIIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHHUS 32144
npodeccruoHaIbHON
JESITeITbHOCTH

Pasnen 1. Temsr 1.2

Pazgen 3. Tems1 3.1.,3.2.,3.3
Paznen 4. Teme14.1.,4.2.,4.3
Pazgen 5. Temnr 5.1.,

Pazgen 6. Temn1 6.1., 6.2.
Pa3zgen 7. Temsr 7.1.

OK 04. D¢ dexTuBHO
B3aMMO/JICHCTBOBATH U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

Paszgen 2. Temnr 2.2.
Pasnen 3. Temsr 3.3
Pazgen 4. Temr14.1.,4.2.,4.3
Paznen 7. Temsr 7.1.

OK 07. ConeiicTBOBaTh
COXPAHEHHIO OKPY>KatowIe
Cpelbl, pecypcocOepeKeHHIO,
NPUMEHSATH 3HaHHUS 00
HN3MCHCHUM KiIIMMATa, MPHUHIUIILI
OepeXIMBOr0 MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSX

Paznen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1.,

IIK 1.4. IlpumeHATh MOJIETH
yIpaBJIEHUS] U METO/Ibl aHATIN3a U
pEryarpOBaHus 3aracamMmu

Pasnen 7. Temsr 7.1.

- Ha0JIrIOIeHYE 3a
XOJIOM BBITIOJTHEHUS
1a00paTOPHBIX padoT;
- OIICHKA BBITIOJIHEHUS
1ab0paTOPHBIX padoT;
- OIICHKA
MPAKTUYECKUX paboT
(peweHus
KaueCTBEHHBIX,
pacyYeTHBIX,
npodeccuoHanbHO
OPUEHTHPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX
3aJaHui;

- OIICHKA BBITTOJIHCHUS
JTOMAIITHUX

CaMOCTOSI TEIIbHBIX
pabor;

- 3aUeT

IIK 2.2. PaccuntbiBaTh U
aHAJIM3UPOBATH JIOTUCTUICCKUC
W3JIEPKKH B IIPOU3BOJICTBE U
pachpeeeHUN.

Pazgen 3. Temsr 3.1., 3.2.
Paznen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1.,

Pazgen 6. Temn1 6.1., 6.2.
Paznen 7. Temsr 7.1.
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CEMbBC

HoOooo~Noabhwd

YeJ0BeKa
22.
23.
24.
25.

Ipunoxenue 1
IIpumepHas TeMAaTHKA MHAMBHUAYAJbHBIX IPOEKTOB IO NMPEeAMETY

AHanu3 kauecTBa IMMIICBBIX IIPOOYKTOB, HauoOoIee IMMOIIYJIAPHBIX B MOEH

Bynymiee nepuoanueckoro 3akoHa

Bopa. PactBopsl. PacTBopeHue»

Boma-ncToyHuK KU3HU HA 3eMIIE

Kuznb u gearenbHocth A.M.bytieposa

Kuznp u gesarenbHocts JI.M.MenaeneeBa

N30omepus 1 HOMEHKIIATypa OpraHUYEeCKUX COETUHEHUN

N3omepus yriieBonopoaos

Hcnonp3oBaHre €KUX BEMIECTB B IPOMBIIUIEHHOCTH

Hcnonp30BaHne CEpHOM KUCIIOTHI B POMBIIILIEHHOCTH

Hctopun OTKPBITUS XUMUYECKUX IJIEMEHTOB

Howmenxknarypa ITUPAC

OO0uras xapakTeprucTUKa OSIKOB 1 aMUHOKHUCIIOT MUIIEBBIX CUCTEM
[Ipennoceuiku K CO3IaHUIO0 TEOPUU XUMUYECKOTO CTPOCHHUS
[Ipon3BOACTBO CEPHOM KUCIIOTHI

PacTBOpBI B UI11€BOM MPOMBILLIEHHOCTH

Cunrernueckue moronue cpeactsa (CMC): TOCTOMHCTBA U HETOCTATKU
CoBpeMeHHbBIE MPEICTABICHUS O CTPOCHUH aToMa

Teopust A.M.byTtnepoBa, 3HaueHHE 1Ji Pa3BUTHS HAYKU

Y nuBuUTEILHAS BOJA

®uU3MONOrMYEeCKOe 3HAYCHHE OETKOB W aMUHOKHUCIOT B MUTAaHUU

XUMHS U XUMUAYECKasi TEXHOJIOTUS B PEIICHUH MPOOIeM YeIOBEUeCTRa.
DKonorudeckas MapKupoBKa TOBapOB

DTaHOJ: Belnyaiiiee 0Jaro u CTpairHoe 3710.

OTUIICH
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Ilpuioxkenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHBIX pe3yabTaToB PI'OC COO (mpeamMeTHbIX) ¢ 00pa30BaTeIbHBIMH Pe3yJIbTaTAMHU

oIocC CI10

(mpodeccroHaIbHO-OpUEHTUPOBAHHAS B3aUMOCBS3h 00111e00pa30BaTeIbHOMN JUCIUIUINHEI C
npodeccueil/cnenuaibHOCTHIO)

HaumenoBanue
o0menpodgeccHoHAIbHBIX

HaumenoBanue
npogeccuoHATbHBIX MOAYJIeH

HaumeHoBaHUe MpeIMETHBIX Pe3yIbTaTOB
®IoC CO0O, umerwmux B3auMocBa3b ¢ OP

HanmenoBanue
pa3jaesnoB/TeM B padouei

AUCUUIJIMH C (MIK) ¢ o0OpazoBaTelbHbIMU ®IrocC C11o nporpaMMe 1o npeaMery
o0pa3oBaTeIbHBIMHA pe3yJbTaTaMHu, HMEOINMHA
pe3yJbTaTaMHu, B3aHMOCBSI3b C PeAMETHLIMHU
HMEIIMMHI B3aUMOCBSI3b op
¢ npeaMeTHbimu OP
OIILL.15 IoaroToBka u IIM.01 IInanupoBaHue U c(OpMHUPOBAHHOCTD [IPEACTABICHUN: o | Tema 7.1 Xumus B ObITy U

ocyuiecTBJIeHHe
nepeBO3KH rPy30B B LEeNU
MOCTABOK

YMmeTh:

OTIPEIeTISITh BOBMOYKHBIC
MapLIpyThI;

pacCUUTHIBATh CTABKU U
CPOKH JIOCTaBKH Ha OCHOBE
MOJTYYCHHBIX TaHHBIX B
OTBEJICHHOE BPEMS;
paccYUTHIBATH CTOUMOCTD
MEePEBO3KU HA OCHOBE
HMEIOIINXCH JaHHBIX;
3anparinBaTh
HEOOXOIUMEIE IS
MMOATOTOBKH
KOMMEPYECKOTO
MPEJIOKEHNUS TaHHbBIE Y

OpraHu3anys JOrMCTHYECKHUX
NPOLECCOB B 3aKYNKaX U
CKJIAAUPOBAHUH

MJIK 01.01 JlorucTuka 3aKynoxk,
[IK 1.4 ITpumensaTs MoaeH
yIpaBJIEHUS U METO/IbI AaHATIN3A U
peryJMmpoBaHus 3amacaMu.
IIpakTHYeCKHi ONBIT:
YIPaBJICHUS JIOTHCTUYECKUMHU
IpoLECCaMU B 3aKyIIKax.
Ymenus:

OLICHMBAThH PALIMOHAIBHOCTh
CTPYKTYpBI 3a1acOB; IPOBOJUTH
BBIOOPOYHOE PEryJIMpOBaHUE
3aracoB

3HaHuA:

HOHATHE, CYLITHOCTb U
HEO00XOJMMOCTh B MATEPUAIIbHBIX

XUMHUYECKOU COCTaBIISIIONIEN
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUHU
B NIO3HAHWM SIBJIEHUH NPUPOJBL, B GOPMUPOBAHUN

MBIIUIEHUS M KYJbTYpbl  JIMYHOCTH, €€
(GYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOMN
JUIsL  pellleHus  NpaKTUYeCKUX  3a1ad |

9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOIHOM Cpeae;

c(hopMUPOBAHHOCTH yMEHUI
XapaKkTepHble  TPHU3HAKU U
U3YYCHHBIX TIOHSTHUH, MIPUMEHSTh
COOTBCTCTBYIOIIUC IIOHATUA npu OInMcaHumn
CTPOCHHST W  CBOWCTB  HEOPTaHWYECKHX |
OpPraHMYeCKMX BEIIECTB W HX IPEBpAlLCHUI;
BBISIBIISITh  B3aMMOCBSI3b XHMHUYECKHX 3HAHUU C

BBISABJIATH
B3aMMOCBA3b

MOHATHSAMHA W NOPEACTABICHUSIMUA  JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
c(hOPMHUPOBAHHOCThL ~ YMCHHUW  YCTAHABIIMBATH

MPOU3BOICTBEHHOMN
JESITENLHOCTU YEIOBEKA

35




TIOJIPSITYNKOB;
pa3pabaTbIBaTh
ONITUMAJTBHBIE CXEMBI
MIPOXOXKICHHS Ipy3a OT
MyHKTa OTHPaBJIEHUS

710 IyHKTa Ha3HAYCHUS B
KOPOTKHE CPOKH U MIPH
ONTUMAJIBHBIX 3aTpaTax;
OTIIPABJISITh U MIPUHUMATH
pas3IUYHbIe SJIEKTPOHHBIE
JOKYMEHTHI T10
3JEKTPOHHOU U OOBIYHOM
MOYTe;

3HaTh!

CTPYKTypa KOMMEPUYECKOTO
IIPEIIOKEHUS;

METOJIMKa pacyera
CTOMMOCTH MEPEBO3KU;
MpaBuJia IEPEBO3KU Ha
Pa3IMYHBIX BUIAX
TPaHCIOPTA;
JNEUCTBYIOIME CHCTEMBI
Tapu(PUKAIUU OCHOBHBIX
MIEPEBO3YMKOB IO
OCHOBHBIM HAIPABIICHUSM;
cUCTeMbl Tapu(doB, CKUIOK,
JBIOT Ha MEPEBO3KH;
OCHOBBI TUIIOB U
napamMeTpoB
(Tpy30MOTBEMHOCT,
I'PY30BMECTHUMOCTb,
rabapuTHBIE pa3MephI
IPY30BOI'0 OTCEKA)
MOJIBUKHOTO COCTaBa

3aracax; BUJIbI 3aI1aCOB, B TOM
yucie OydepHslii 3amnac,
MTPOU3BOJICTBEHHBIE 3aI1aCHI,
3arackl TOTOBOM MPOAYKIUH,
3arachl Uil KOMIICHCAIN
3aJiepoKeK, 3arachl JUIs
YIOBJIETBOPEHHUS 0XKHUIAEMOTO
crpoca;

METO]IbI PEryJHPOBAHHS 3a11aCOB

IIM.02 IlnanupoBanue u
OpPraHu3anus JOrHCTHYECKUX
NPOLECcCOB B MPOU3BOJICTBE U
pacnpeaeleHun

M/IK.02.02 PacnpenenurebHast

JIOTUCTHKA,
[IK 2.2. PaccuuTsiBaTh U
aQHAIM3UPOBATH JIOTUCTUYECKUE
U3JIEPKKH B IIPOU3BOJICTBE U
pacupeieeHHH.
IIpakTHYecKnii ONBIT:

y4acTHs B OIlEPaTUBHOM
IUTAHUPOBAHUU U OpTaHU3aLUH
MaTepHaJIbHbIX IOTOKOB B
IIPOU3BOJICTBE U PaCIPEEIICHUY;
OIIpEe/IEeICHUS U aHaAIN3a
JIOTUCTUYECKUX U3JEPKEK B
IPOM3BOJICTBE U PACIPECICHUH
Ymenus:

UIEHTU(HULIUPOBATh
JIOTUCTUYECKUE U3JIEPIKKU B
IPOM3BOJICTBE, PACTIPEICICHUH U
cOBITE; PaCCUUTHIBATH
JIOTMCTUYECKHE U3/IEPKKU B
IPOU3BOJICTBE, PACIPEECICHUN U

MPUHATJICIKHOCTh HM3YYCHHBIX HCOPraHUYCCKHUX M
OpTaHN4YCCKUX BCIICCTB K OIMPCACIICHHBIM KJIaCCaM
H Tpynmnam CO@)IPIHGHI/If/i, XapaKTEPHU30BaTh HX
COCTaB U BaKHEHIIINE CBOﬁCTBa; OIPEACIIATE BUIBI

XUMUYECKHX CBSi3eW  (KOBaJeHTHas, WOHHAA,
MeTaJlIdecKas, BOJOPO/IHAS), THIIBI
KPUCTaJUTHYECKUX pemieTox BEIIICCTB;

KJIaccu(pUIUPOBaTh XMMUYECKHE PEAKIINY;
BJIa/ICHHE OCHOBHBIMH METOAAMH HAyYHOTO
IIO3HaAHHUA BEHICCTB U XUMHNUYCCKUX SIBJICHUN
(nabmrofeHue, u3MepeHune, SKCIIEPUMEHT,
MOJICIMPOBAHUE);

Tema 3.1 Knaccudukanms,
HOMEHKJIATypa U CTPOCHHE
HEOPraHUYECKUX BEILIECTB
Tema 3.2 ®usuxo-
XUMHYSCKHE CBOMCTBA
Tema 4.1 Knaccudukanms,
CTPOEHHME U HOMEHKJIATypa
OpTraHUYECKHUX BEIIECTB
Tema 4.2 CBoiicTBa
OPraHUYECKUX COCTUHEHUHN
Tewma 4.3 Unentudukanus
OpTraHUYECKHX BEIIECTB, UX
3HAYCHUE U MPUMEHEHHUE B
OBITOBOM M
MIPOU3BOJICTBEHHOMN
JIeATSIBHOCTH YSJIOBEKa
Tema 5.1 CxopocTb
XUMHYECKHUX PEAKIIUM.
XUMHUYECKOE PaBHOBECUE
Tema 6.1 IloasiTHE O
pacTBopax

Tema 6.2 UccnenoBanue
CBOMCTB PacTBOPOB

Tema 7.1 Xumusi B ObITY U
MIPOU3BOJACTBEHHOMN
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Pa3siINYHBIX BUIOB
TpaHCIOpTa,
HCIIOJIB3YEMBIX B
[IEpEBO3KaxX;

HOPMBI 1 HOPMAaTHUBBI
OIlepaLyii 110 NOTPY3KE WU
BBITPY3KE TPy3a;
paBujia UCHUCIICHUA
orIaTel ¥ cOOpPOB HA
Pa3INIHBIX BUAAX
TPaHCIOPTA.

cObITE

3Hanusa:

cojiepKaHue U Kiaccuuraims
JIOTUCTUYECKUX U3/IEPKEK B
MIPOU3BOJICTBE U PACTIPEICIICHUH;
CHOCO6BI, METOAbI U BUABI aHAJIN3a
JIOTUCTUYECKUX H3JICPKEK B
MPOU3BOCTBE U paclpeeIeHUN

JACATCIBbHOCTH YCIIOBCKA
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